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your ‘‘SPHYG’’ 


TELLS THE 
CLINICAL STORY 


an is believing in the treatment of 
vascular hypertension. Your own sphyg- 
momanometer shows what Hepvisc can do 
in reducing blood pressure. 


Hepvisc is a synergistic combination of two 
useful hypotensive drugs; namely, hexani- 
trate of mannitol and viscum album extract. 
Clinical studies and also pharmacological 
tests on cats show substantial reductions of 
blood pressure with its use. 


Hypertensive headaches are relieved by 
Hepvisc. 


COMPOSITION 
Each tablet contains 8 
mg. hexanitrate of 
mannitol and 50 mg, 
solid extract viscum al- 


bum. 

DOSAGE 
2 tablets three or four 
times daily as needed. 


Supplied in Bottles of 
50-500-1000 tablets. 


AVAILABLE AT ALL DRUG STORES 


Complete Literature and Professional Samples Sent upon Request 
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EFFECT OF HALIDES ON THE 


1950 


ARTICLES 


ANTITHYROID ACTION OF 


THIOURACIL AND PROPYLTHIOURACIL 
By Rospertr H. M.D. 


Herpert Jarre, Ph.D. 


AND 


BABETTE SOLOMAN, 


SEATTLE, 


From the Thorndike Memorial Laboratory, 
Boston City Hospital, 
and from the 


Department of 

MIANY INVESTIGATORS have observed 
that thyrotoxic patients who have been 
treated with potassium iodide for 
intervals of several weeks or more 
often do not exhibit as rapid a clinical 
response to thiouracil as when the 
iodide therapy has not been given. 
Moreover, it has been observed that 
treatment with radioactive iodine is 
less effective when potassium iodide 
has been administered shortly previous 
to the administration of radioiodine’. 
Since an excessive amount of iodine in 
the body antagonizes the action of 
each of these two newer types of 
treatment of thyrotoxicosis, the ques- 
tion arises as to whether the effective- 
ness of these treatments may _ be 
increased by reducing the body store 
of iodine to subnormal levels. Such a 
reduction could be accomplished by 
decreasing the amount of iodine 
ingested or possibly by increasing the 
ingestion of one of the other halogens. 


Second and Fourth Medical Services 
and the Department of Medicine, 
Medicine, 


B.S. 


WASHINGTON 


(Harvard), 
Harvard Medical School, 
University of Washington) 


The introduction into the body of an 
increased amount of non-iodide halides 
might also antagonize the synthesis of 
the thyroid hormone by competing 
with iodine. Bearing these possibilities 
in mind, we estimated the effect of the 
sodium bromide, chloride and fluoride 
on the goitrogenesis produced in rats 
by thiouracil and propylthiouracil. 


Methods. Male rats of the Sprague-Dawley 
strain were used in each experiment. They 
were ke “pt in the same room, maintained at 
a constant temperature, and were constantly 
supplied with weighed quantities of Labora- 
tory Chow, in the form of a powder. Some 
animals received halide in their food as the 
sodium salt of hydrobromic, hydrochloric or 
hydrofluoric acid. Some of them received 
propylthiouracil or thiouracil in the drinking 
water; sodium hydroxide was used to dissolve 
these compounds, but the pH was maintained 
below 8.0. Each combination of therapy was 
given to 3 or more rats at one time. 

In controlling the experiments, rats were 
given one of the halides and no antithyroid 
drug or one of the thiouracils and no extra 
halide. 

(1) 


= 
= 
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Upon completion of the experiments the 
killed and weighed. The thyroid 
gland was removed quickly, and weighed 


ratS Were 
upon a torsion spring balance. 

Since 3 experiments were conducted which 
differed somewhat in will be 
desc ribe d S¢ parately. 

EXPERIMENT 1. Rats of ages 


nature, each 


between 21 


to 27 davs were used. There were 10 gm. 
of sodium chloride for each 1000 gm. of 
tood. Sodium bromide was given in_ the 
following respective proportions: 5 gm. pet 
L000 gm ot food tor 3 davs: 10 gm. per 
1000 gm. for 3 days; none for 4 days; and 
then 10 gm. per 1000 gm. for 2 days. The 


proportion of sodium fluoride administered 


r 1000 gm. of food was 0.5 gm. for 3 days 
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thyroid therapy. In each LOOO gm. of 
was mixed either 5 
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food 
sodium bromide 


Chiouracil was administered 


gm. of 


10 gm. of sodium chloride or gm. of 


sodium fluoride 


in the drinking water as a 0.001 or 0.005% 
solution propylthiouracil as 0.0001 
0.00038, or O0.0005% 

EXPERIMENT 3. Thirty-two rats, aged ap 


proximately 60 days, divided into 
groups of 4 and treated for 18 days by on 
of the following methods: 1) Nothing, (b 
0.001% propylthiouracil in the drinking water 


LOO 


were 


(c) 0.5 gm. of sodium bromidk 

of food, (d) b and ec, (« O05 

iodide per 100 gm. of food {) « 
v b and S, h b, and ( 


per 


gin. potassiu 


ind 


pe 
2 gm = ; = none for 3 days; and 2 gm Results. As can be observed in Figs 
for 2 days ‘he interruptions in treatment 
, 1 and 2 and in Table 1, the results of 
with the bromide and fluoride were due to 
nptoms of overtreatment. The rats receis Experiment 1 show that sodium chlo 
AUGMENTATION OF THIOURACIL GOITROGENESIS BY HALOGENS 
50) 
NO HALOGEN 
© 
40 nasr 
nar 
mam gn 
20 
4 
THIOURACIL 
HOURAC 0 00! 005 | 05 
Fic. 1. As measured by the ratio of thyroid size to body weight, it is seen that sodium 
chloride, bromide and fluoride increase the antithyroid effect of thiouracil. Doses of the 
thiouracil which were non-goitrogenic were made goitrogenic when the halides were given 
Halides given without thiouracil were non-goitrogenic. 
ing each halide were given thiouracil or ride, bromide or fluoride caused an 


water 
0.001 or 


propylthiouracil in the drinking 


CThiouracil was administered as a 


0.005% solution and propylthiouracil as 
0.0001, 0.0003, or 0.0005% concentration. The 
effect of bromide was observed also when 


larger doses of thiouracil, 0.01, 0.05 and 0.14% 
solutions, were used. 
This experiment 

days. 

EXPERIMENT 2. This experiment differed 
from the previous one in that the animals 
Vere between 15 to 52 
leath, and in that the halides were given 
tor 8 days and then were continued for 
nother 12 days in conjunction with anti- 


was conducted for 12 


days of age at 


augmentation of the goitrogenesis of 


thiouracil propylthiouracil, the 
effect increasing in the order listed. 
Moreover, goiters were produced in 
animals receiving one of the halides 


and one of the thiouracils, when the 


concentrations of the latter alone were 
too small to produce goiters. On the 


other hand, no_ goitrogenesis was 


observed when any of the halides was 


given without thiouracil. 
In proportion to body weight the 


ANTITHYROLD ACTION OF THILOURACIL AND PROPYLTHIOURACH 


animals receiving fluoride ingested the 
largest quantity of antithyroid com- 
pound, while the ones given bromide 
drank the least. There was definitely 
more chloride consumed than bromide 
and very much more of the latter than 
(fluoride (Table 1). The amount of food 


cousumed by the various groups was 
similar, except in the one receiving 
fluoride and no thiouracil or propyl- 
thiouracil. These animals ate less food 
and appeared sicker than did the ones 
which also received one of the thioura- 
cils. The rats given bromide and one 


AUGMENTATION OF PROPYLTHIOURAGIL GOITROGENESIS 


BY HALOGENS 


30 


no Halogen 
No Br 
20 oOo No F 
THYROID 
mgm/!00 gm 
10 
PROP YLTHIOURACIL 
PER CENT 


PABLE 1L—AUGMENTATION OF THIOURACIL AND PROPYLTHIOURACIL 
GOTTROGENESIS BY HALOGENS 


futithyroud drugs Sodium halides Labora- Thyroid 
tory Chow Size 
Typ Per Cent Mg. day Type Mg./day Gim./day Weight Mq./100 
100° gm. 100 qm. 100 gm. gain gm qm. of 
in Water of rat* of rat* of rat* day rat* 
327 Cl 140 14 3.6 8.6 
ool 266 Br 94 16 3.0 11.1 
Phiouracil 371 14 15 0.3 12.1 
1422 Cl 130 13 4.7 11.7 
O05 1470 Br 109 17 3.7 14.8 
1597 F 15 15 1.5 17.1 
30 Cl 130 13 3.3 8.9 
25 Br 95 15 12.7 
40) F 14 14 1.3 13.5 
Propyl- 105 Cl 150 15 2.5 13.7 
thiouracil 0003 57 Br 7 13 3.0 14.8 
119 F 14 13 1.3 15.4 
168 Cl 130 13 3.3 17.0 
0005 96 Br 84 13 2.5 16.8 
228 . 11 13 1.3 25.0 
0 Cl 150 15 5.$ 9.4 
None 0 Br 95 15 3.0 6.9 
0 F 9 12 6 7.9 


* Calculated on basis of initial weight + 


(final weight— initial weight) 
2 


| 
Fic. 2. (Compare with Fig. 1.) 
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e 
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BB ONO HALOGEN 


20 EJ NABR 


NAF 


THYROID 
mgm /100 gm 


12 


% | | 00s 0001 


0003 | 0005 


THIOURACIL 
Fic. 3 


PROPYL THIOURACIL 


In this experiment the halides were administered for 8 days preceding the antithyroid 


compound and were then continued for 12 days in conjunction with the latter. 


TABLE 2.-AUGMENTATION OF THIOURACIL 


GOITROGENESIS BY HALOGENS 


Antithyroid drugs Sodium halides 


Labora- 
tory Cho 


Mq./day Gim./day Gm./day 
Per Cent 100 gm. 100 gm. 100/ gm 

Ty pe in water of rat Type of rat of rat 
310 Cl 390 9.7 

260 Br 52 10.4 

001 238 Fr 6.4 12.9 

Thiouracil 212 None None 12.2 
1560 Cl 373 9.3 

1010 Br 56 11.2 

005 994 F 4.2 8.4 

974 None None 10.1 

31 Cl 166 11.6 

26 Br 68 13.7 

000] 26 F 4.2 8.4 

16 None None 138.0 

97 Cl 408 10.2 

Propyl- 0003 81 Br 57 11.4 
thiouracil 83 8.6 
50 None None 8.4 

174 Cl 340 8.5 

0005 121 Br 53 10.3 

108 F 4.2 8.5 

104 None None 10.5 

Cl 360 9.0 

None None None Br 53 10.5 
9.0 


Weight 

gain gm day 
1-S 20 
days days 
10 
1.3 
3.8 
5.8 

1.4 
+ 4 2.6 
$$ $.5 
$.5 

8.7 2.3 
2 

2 1 0.5 
3.2 1.3 
3.7 3.6 
4.5 

1.4 
+.0 2.6 
3.4 2.1 
§.1 

0.9 3.9 
+.6 3.2 


AND PROPYLTHIOURACIL 


Thyroid 


S12 


Mg 100 
qm. of 
ral 
8.7 

8.4 
9.2 


16 
- i 
of rat | 
5.6 
13.7 
15.6 
10.6 
8.5 
8.7 
6.6 
12.8 
10.5 
6.7 
14.7 
22.8 
12.7 
8.8 
7.8 
7.9 
7.6 


ANTITHYROLD ACTION OF 


of the yoitrogenic compounds gained 
rapidly than did the ones 
chloride or fluoride: the 
given fluoride gained least. In the ani- 
inals receiving one of the halides but 
no thiouracil the weight gain was of 
the following decreasing order: 
ride, and fluoride. 
Experiment 3 no interruption in 
therapy was necessary. In this experi- 
ment it was anticipated that by admin- 
istering the halides for several days 
before the antithyroid drugs, as well 
as with them, greater goitrogenesis 


weight more 


given ones 


chlo- 


might be induced. However, upon 
comparing the results shown in Fig. 3 


THIOURACIL 


AND PROPYLTHIOURACIL 


absolute weight of the thyroid, as well 


as its ratio to body weight, was. sig- 
greater in the rats) which 
received sodium halides in conjunction 
with the thiouracils than in the ones 
which received only the latter. 
Discussion. It is clear that halides 
other than iodide increase the goitro- 
genesis of thiouracil propy!thi- 
ouracil. However, the mechanism by 
which this effect is produced has not 
been demonstrated. Fluoride was 
found to be several times more active 
than either of the 


nificantly 


was other com- 
pounds; bromide was more effective 
than chloride. These variations in 


16F 
12+ 

THYROID 

mgm. /100 gm. 

DRUG PTU+ KI [Ki+NoBr +PTU 
Fic. 4. Effects of halides upon propylthiouracil goitrogenesis. 


with the previous ones, not much dif- 
ference is observed. Each halide aug- 
mented the goitrogenesis of the anti- 
thyroid compounds. In this experiment 
the rats gained weight faster (see 
Table 2) than did the ones in the first 
experiment. 

The results of Sy somes 3 are pre- 
sented in Fig. 5. It may be observed 
that the was greater with 
sodium bromide given with propyl- 
thiouracil than with either one alone 
or both combined with potassium 
iodide. 

In each of the 3 experiments the 


results may be attributed to differences 
in permeability of cell membranes; 
entrance into the thyroid cell would 
seem very important for any com- 
pound competing with iodine in the 
synthesis of the thyroid hormone. 
Augmentation of thiouracil goitro- 
genesis by the non-iodide halides 
might also be attributed, in part, to 
a competition of these anions for reab- 
sorption by the renal tubules, thereby 
producing an increased rate of excre- 
tion of iodide. Fluoride probably pro- 
duces its effect by mechanisms addi- 
tional to the foregoing ones, since it 


inhibits many enzymatic reactions 
throughout the body. 

The administration of large quanti 
ties of potassium iodide to rats given 
thiourea has not been found to pro- 
effect goitro- 
genesis', but when the intake of iodine 
has been low the amount of thiouracil 


duce a_ significant on 


necessary to produce a goiter has been 
shown to be decreased?. 

The augmentation by the non-iodine 
halides of the antithyroid effect of 
thiouracil and propylthiouracil war- 
rants a clinical trial. The dosage of the 
halides used in the rats is proportion- 
ately of what would 
desire to use in man. Sodium bromide 
would to the com- 
pound to test, because it is much more 
active than chloride, and, although it 
is much less active than fluoride, it is 
also less toxic. Moreover, the sedative 
effect of the bromide is sometimes of 
advantage in thvrotoxic patients. 


In excess one 


seem be choice 
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SOLOMON: 


sodium bromide in 


We 


conjunction with propvithiouracil and 


have used 
thiouracil’ therapy, and preceding the 


administration of radio-active iodine. 
The results of these studies are pre- 


sented in the following paper*. 


Summary. Sodium bromide, chloride 
and fluoride have been given in the 
food of rats receiving small gradient 
doses of thiouracil or propylthiouracil 
in the drinking water. After the ani 
mals had received this therapy for 12 
days, comparisons were made of the 
size of the thyroid gland in each of 
these groups and in animals receiving 
only thiouracil or propylthiouracil. 

Each of the 


caused a distinct augmentation of the 


non-iodine halides 


goitrogenesis of the thiouracils, fluor- 
ide exerting the greatest action and 
chloride the least. Some of the Pos- 


sible mechanisms of action and clinical 


applications were discussed. 


REFERENCES 


|. Astwood, E. B.: | 

2. Astwood, E. B.: 
235, 1944-45. 

3. Hertz, S., and Roberts, A.: J 

1. Williams, R. H., Jaffe, H., 


Clin 


Pharmacol. and 


and Taylor, J. A.: 


78, 79, 1945 


) 


Chemotherapy of Hyperthyroidism. Harvey Lecture Series, XL, 195 
Invest 91, 31, 1942 
Am. J. Med. Sci., 219, 7, 1950 


EFFECT OF HALIDES, THIOCYANATE AND PROPYLTHIOURACIL 


UPON THE 


DISTRIBUTION OF RADIOIODINE 


IN THE 


THYROID GLAND, BLOOD AND URINE 


By Ropert H. M.D. 
Herserr Jarre, Ph.D. 
AND 
Jean A. Taytor, B.A. 
SEATTLE, WASHINGTON 
rom the Thorndike Memorial Laboratory, Second and Fourth Medical Services (Harvard), 
Boston City Hospital, and the Department of Medicine, Harvard Medical School, 
and from the Department of Medicine, University of Washington) 


Asrwoop' found that the goitrogenic 
effect of potassium thiocyanate could 
be prevented by iodine. The effects of 
only slightly inhibited 
Franklin, Chaikoff and 
Lerner? showed that the capacity of 
slices of sheep thyroid to form diiodo- 
and thvroxin was inhibited in 
of thiourea or thiouracil, 
but these drugs did not prevent the 
inorganic iodine in the 
Potassium thioevanate not only 
depressed the conversion of inorganic 
iodine to diiodotyrosine and thyroxin 
but also prevented the collection of 
iodine by thyroid slices. The feeding of 
thiouracil to rats was found? to 
decrease the uptake of radioactive 
iodine in the thyroid. McGinty‘ 
observed that increasing the amount 
of dietary iodine raised the thvroid 
iodine content above the usual low 
rats chronically treated with 

The iodine that accumu- 
lated persisted for only a short time 
and apparently was in inorganic form’. 
When thiocvanate was injected into 
animals shortly before the iodine was 
there was marked inhibition of 
the concentrating capacity of the 
thyroid"; moreover the gland be- 
came purged of iodide that had accu- 
mulated previously’. 


thiouracil were 
by iodine. 


tvrosine 
the presence 


collection of 


tissue. 


levels in 
thiouracil. 


given, 


Since in recent studies it was found? 
that sodium bromide, chloride and 
fluoride augmented the goitrogenesis 
produced by propylthiouracil in rats, 
the effects of these halides and _ thi- 
ocyanate upon the turnover of radio- 
iodine were investigated. These studies 
were conducted with thyrotoxic 
patients and in rats. 

Studies in Rats. Rats of Sprague- 
Dawley strain, aged 65 to 70 days, 
were used: most of them were male. 
They were all raised in the Thorndike 
Memorial Laboratory. For Several 
weeks preceding the test they were 
maintained on a standard diet of Lab- 
oratory Chow, and were housed at a 
temperature controlled at 80° F. All 
of the propylthiouracil was given in 
the drinking water. The halides and 
thiocvanate administered for intervals 
greater than 45 minutes preceding 
injection of radioiodine was given as 
the sodium or potassium salt in pow- 
dered food; compounds tested 
shorter intervals were injected intra- 
neritoneally in 2 ec. of distilled water. 
Food was removed from the cage 3 
hours before the animal was killed. 
Each rat received 100 microcuries of 
radioiodine (T'*'), in 1 ce. of saline. 
subcutaneously, 1 hour before he was 
killed by a blow on the head; no car- 

(7) 
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The 
values of radioactivity quoted by the 
Clinton Laboratories, Oak Ridge, Ten- 
nessee, atter allowing tor decay. were 
accepted as the basis for the dosage 
employed. Controls run 
taneously with each experiment. 
thyroid rapidly 
we ighe d upon a torsion spring bal: mce. 

The gland in 20% 
potassium hydroxide and the content 
of radioiodine was determined with a 
Geiger-Miiller counter. 


rier was added to the radioiodine. 


were simul- 


The 
and 


was removed 


was dissolved 


As can be observed in Fig. the 
administration of potassium iodide, 
whether given simultaneously with 


radioiodine or 45 minutes previously, 
marked inhibition in the 
centration of the isotope in the thyroid. 
Potassium thiocyanate, 
ilar manner, 
results, 


caused con- 


given in sim- 


produced comparable 
although the antagonism with 


50 mg. of the thiocyanate was not quite 


JAFFE, 


TAYLOR: 


as great as with the equivalent amount 
of indie. Sodium bromide and sodium 
chloride without — significant 
effect. 

In Fig. 2 


effect of thiocvanate and propy Ithioura- 


were 


is presented the goitrogenic 


cil, along with their effect upon the 
concentration of radioiodine in the 
thyroid, and the effect of bromide and 
iodide upon these results. Propyl- 
thiouracil was given in the drinking 
water as a 0.001% solution. Sodium 
thiocyanate, sodium bromide — and 
potassium iodide were given in. the 
food, 0.5 gm. per 100 gm. No more 
than slight goitrogenesis occurred in 
any group except the one in which 
thiocyanate. iodide propylthiour- 


The 
when thiocyanate 
or with iodide, 
propylthiouracil used 
with iodide or with iodide and 


acil were administered. effect was 
much greater than 
was used alone 


or when was 


alone 


+1 
10 
mg THYROID 
% Dose 
+0 to +o +0 
DRUG KI Ne Br KSCN NaCl 
= ee 05 05 2 2/05 05 2 2/05 05 1 | 2105 05 
——e - 0 45 0 45/0 45 0 45/0 45 0 45 45/0 45 


Fic. | Average results obtained in 4 separate experiments, spaced at intervals of weeks 
or more. The columns are in order with respect to the different types of treatment. For 
example, Column 2 shows results obtained in the same experiment with different types of 


compound Each column is the mean result obtained with 4 rats 


is shown the standard deviation. T 


rhe values are expressed as the per cent of the 


At the top of the column 
administered 


dose of radioiodine found per 10 mg. of thyroid tissue. 


RADLOLODINE IN THE 


bromide. ‘The combination of thiocyan- 
ate and propylthiouracil was not tested. 
but these studies are being conducted 
at present. 

Potassium iodide markedly inhibited 
the concentration of radioiodine in 
the thyroid, even when no extra iodide 
was ingested within 4 days of the test. 
With ‘the thiocyanate therapy the 
uptake of isotope was normal. In the 
first expe riment it was shown. that 
thiocyanate given 45 minutes before or 


concomitant with the radioiodine 


THYROID GLAND, 


BLOOD AND URINE 
the thyroid) when 
given in conjunction with iodide and 
propylthiouracil; bromide sim- 
ilarly had no effect. The uptake was 
distinctly less when bromide was given 
in conjunction with thiocyanate than 
when the latter was given alone. 

In one experiment varying doses of 
sodium bromide and propylthiouracil 
were given for intervals of 17 or 19 
days. As seen in Fig. 3, propylthiouracil 
increased the concentration of radio- 
iodine in the thyroid when therapy was 


of radioiodine in 


given 


20+ 
15 
THYROID 


mg/ gm 10 


5 


+4 
I" THYRONC +0 
% Dose 
+13 
+03 06 +1 +02 +02 
= 
4 0 e o je 2 
Fic. 2. Each column shows the average result obtained with 4 rats; the standard deviation 


of the 


caused marked inhibition in the uptake 
of the latter, confirming the results 
of Wolff and collaborators'®. However, 
it has been shown® that when thio- 
cyanate is administered for many days 
and then discontinued for a few hours 
before radioiodine is injected, an 
increased, rather than decreased, 
uptake of the isotope occurs. It seems 
likely that a balance of these two phe- 
nomena was obtained in the results of 
the experiment shown in Fig. 2. Thio- 
cyanate augmented the concentration 


values is indicated. 


discontinued 2 days before the isotope 
was administered. Sodium bromide did 
not exert a significant effect alone or 
in conjunction with propylthiouracil. 

Studies with Thyrotoxic Patients. 
The effect of halides and propylthi- 
ouracil on radioiodine metabolism was 
studied in 6 patients with thyrotoxi- 
cosis, and 1 subject with euthy roidism. 
All of the compounds tested were 
given by mouth, except where other- 
wise indicated. 

The tests consisted of administering 
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Effect of the administration of halides and propylthiouracil upon the concentration 


of TI® (total radioiodine) and PBI® (protein-bound radioiodine) in the serum and the rat 


of excretion of I® in the urine 
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RADIOLODINE THE 
100 microcuries of radioiodine in 1 
ce. of saline subcutaneously and _fol- 
lowing the changes in total and pro- 
tein-bound radioiodine of the serum 
and total radioiodine in urine, using 
methods described previously". Speci- 
mens of serum and urine were obtained 
usually after 0.5, 1, 2, 4 and 24 hours. 
The patient was maintained in a basal 
state during the first 4 hours of the 
test. Except where indicated otherwise, 
the patients had no therapy preceding 
the first test. A few days were per- 
mitted to elapse between tests. 


THYROID 


GLAND, BLOOD AND URINE 1] 
slower. When 0.4 gm. of propylthiouracil was 
administered 2 hours before and again with 
radioiodine, the observations differed from 
those of the control test in that (a) the con- 
centration of the isotope in the serum became 
higher and remained so for a longer interval, 
(b) there was no increase in protein-bound 
radioiodine, and (c) during 4 hours 
isotope was excreted in the urine; thereafter, 
more. After giving propylthiouracil in doses 
of 0.5 gm. daily for 12 days, upon conduct- 
ing the test 4 days thereafter, results were 
obtained which were quite similar to those 
of the first test. When 1 gm. of potassium 
iodide was given 3 times daily for 3 days 
and the test was repeated, the concentration 
of total radioiodine in the serum obtained 
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Clinical Notes. Patient S.1. (Fig. 4) had 
severe thyrotoxicosis. Her gland was diffusely 
cnlarged and was estimated as weighing 45 
When 2 gm. of sodium bromide was 
given 2 hours before and again with radio- 
iodine, upon comparing the results with the 
first test it found that in the second 
test (a) the total radioiodine of the serum 
reached a slightly higher concentration and 
declined more slowly, (b) the increase in 
protein-bound radioiodine was slower and 
(ce) the rate of excretion of the isotope was 


gm. 


was 


Effect of halides upon TI*® and 


PBI® in the serum and I® in the urine. 


high levels and remained there for several 
hours. There was essentially no increase in 
protein-bound radioiodine of the serum. More 
isotope was excreted in the urine than usual. 
Moreover, with the administration of potas- 
sium iodide for 2 additional days and nil 
tive therapy with sodium chloride and sodium 
bromide, the quantity of radioiodine recov- 
ered from the urine within 3 days was 
equivalent to the dose injected. Of course, 
some isotope injected upon previous occasions 
remained in the body, as indicated by speci- 
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mens collected immediately before additional 
radioiodine was given. The results obtained 
following sodium chloride, sodium bromide 
and potassium iodide similar to the 
obtained following the administration 
of only the latter compound. 

PatteNt R.O. had moderately severe thy- 
rotoxicosis with a gland which was enlarged 
diffusely to approximately 30 gm. No therapy 
had been given previous to the first test 
(Fig. 5). Upon giving 0.5 mg. of potassium 
iodide with and 3 drops twice 
daily upon the same and 2 subsequent days 


were 
ones 


radioiodine 
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begun. Less isotope was excreted in the urine 
during the third test than in the 
especially when the higher blood concentra 
tion is considered. With the reinstitution of 
iodide therapy the rate of excretion of the 
radioiodine was increased. When ammonium 
chloride, bromide, sodium chloride 
and potassium iodide were given with radio- 
iodine, as in the fourth test, the results were 
similar to the ones following potassium iodide. 

PATIENT G.A. had 
with a thyroid gland diffusely enlarged to 
approximately 45 gm. She had had no ther- 


second, 


sodium 


severe thyrotoxicosis 
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(a) a much larger quantity of the isotope apy previous to the first test (Fig. 5). When 


was excreted, (b) the concentration of radio- 
iodine the reached and 
at higher levels, and (c) there 
tially no increase in the protein-bound radio- 


in remained 


Was 


serum 


essen- 


iodine during the first 4 hours. However, an 
increase resulted in the next 2 days as 
shown by the results of the third test. It 
may be observed (Fig. 5) that the concen- 


tration of total radioiodine in the serum was 
relatively great before the third test was 


sodium bromide was given in doses of 2 gm., 
2 hours before and again with radioiodine, 
there was significant difference in the 
results other than a slightly increased rate of 
excretion of the isotope. When 400 mg. of 
propyithiouracil was given 2 
and 


no 


before 
at the beginning of the test there was 
a slower decrease in the total radioiodine in 
the serum, an increased rate of its excretion, 
and essentially no increase in the protein- 


hours 
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bound isotope of the serum. Propylthiouracil 
was given in doses of 100 mg., 3 times daily, 
for 9 days, ending 2 days betore the fourth 


test. Compared with the first test, the total 


radioiodine concentration was greater and 
more of the isotope was excreted in the 
urine 

Panenr O.B. severe thyrotoxicosis 


with diffuse enlargement of the thyroid gland 
to approximately 40 When 
iodide was given with and following radio- 
iodine there increase in the total 
isotope in the serum and in the urine (Fig 7). 
Phe quantity excreted was similar whether 
potassium iodide was given before and after 
the radioiodine or whether it was given only 


gin. potassium 


Was an 
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the second test. Upon comparing the results 
of this normal subject with those obtained 
with the thyrotoxic ones, the greater concen- 
tration of the radioiodine in the serum and 
the greater total excretion in the urine of the 
normal individual is readily apparent. 
Parent M.A, had very mild thyrotoxicosis 
and a nodular goiter, estimated as weighing 
10 gm. Not much difference in the concen- 
tration of isotope in the serum was associated 
with sodium bromide therapy (Fig. 8) but 
there was an increase in the amount excreted. 
Patient B.A.U. had severe thyrotoxicosis 
and diffuse enlargement of the thyroid to 50 
gm. Upon comparing the results of the first 
test on this patient (Fig. 8) with those 
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iter it. However, in the former instance the obtained in similar patients (Fig. 4-7) the 
total concentration of the isotope in the greater concentration of isotope in the serum 
serum remained greater. Administration of and the increased rate of its excretion in 


chloride and sodium bromide with 
the iodide increased the rate of excretion of 
sotope in the urine, as shown by the results 
f the fourth test (Fig. 7). 

Partent B.A. had euthyroidism and a nor- 
mal thyroid. When 400 mg. of propylthioura- 
cil was given 2 hours and again with radio- 
iodine the concentration of isotope in the 
blood remained higher than in the control 
test (Fig. 8), but the excretion was less with 


sodium 


B.A.U. are apparent. Sodium bromide and 
sodium chloride increased the rate of excre- 
tion of radioiodine but did not change the 
concentrations in the serum significantly. 


Discussion. The studies presented in 
this and the previous paper’ were 
undertaken because it was desired to 
learn more about the effect of halides 


WILLIAMS, 


upon iodine metabolism and because 
it was thought that perhaps the infor- 
mation obtained might be of aid in the 
whether 


one of the thiouracils or radioiodine 


treatment of thyro-oxicosis, 
was used. The possibility was enter- 
tained that the halides 


might compete with iodine in various 


non-iodide 


portions of the body and thereby lead 
to increased the latter. 
Relative deficiency iodine 
augment the effectiveness of thiouracil 
or radioiodine. Encouragement in this 


excretion of 


in would 
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results presented in the previous paper 
which demonstrated that each of the 
the 
goitrogenesis of thiouracil or propyl- 


non-iodide halides augmented 
thiouracil in rats. The mechanism by 
which these effects are produced has 
not been determined. Sodium bromide 
or sodium chloride did not cause any 
very significant effect upon the uptake 
of the thvroid of rats, 
while potassium thiocyanate or iodide 


radioiodine by 


caused a marked decrease. However. 


sodium bromide and sodium chloride 


thesis was gained after obtaining the did increase the rate of excretion of 
BA 
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8. Effect of propylthiouracil and halides 


in the 


urine. 


upon the TI® and PBI® in the serum and I® 
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radioiodine in the urine. Propylthioura- 
cil promoted an increase in uptake 
of radioiodine by the thyroid when it 
was discontinued two days before the 
isotope was given. When propylthi- 
ouracil or potassium iodide was given 
in conjunction with the radioiodine 
the concentration of radioiodine in the 
serum remained higher and there was 
an increased rate of its excretion, in 
the urine. 

It is clear that even relatively small 
potassium iodide ‘greatly 
increase the rate of excretion of radio- 
iodine. There was not much difference 
in the changes observed when the 
iodide was given for a few days pre- 
ceding and following radioiodine from 
those observed when it was given only 
after the isotope. It is apparent, then, 
that less radioiodine will remain in the 
body to exert a therapeutic effect if 
potassium iodide is given in conjunc- 
tion with it. However, this does not 


doses of 


necessarily decrease its effectiveness. 
This factor and many others influenc- 
ng the effectiveness of radioiodo- 
theraneusis are discussed elsewhere’. 
Sodium bromide, 3 gm. daily, given 
to 5 patients for 4 weeks with sub- 
standard doses of thiouracil did not 
cause discernible potentiation of the 
antithvroid effect of the latter. Sixteen 


patients treated with radioiodine were 
given no carrier iodide, but received 
2 gm. of sodium bromide. No diiler- 
ence was observed in the response of 
these patients and the ones given no 
carrier iodide. In 4 patients who had 
been treated with potassium iodide for 
several weeks this therapy was dis- 
continued and within the next 3 days 
they were given 6 gm. of sodium 
bromide and 15 gm. of sodium chloride 
daily, followed by radioiodine. The 
quantity of isotope in the urine within 
the first 24 hours in 2 patients was 
comparable to that of previously 
untreated thyrotoxic patients. 

Summary. Potassium iodide — and 
potassium ‘thiocvanate marke dly inhib- 
ited the upt ake of radioiodine by the 
thyroid of rats, confirming previous 
reports. Sodium chloride and sodium 
bromide did not effect the uptake sig- 
nificantly but increased the rate of 
excretion of isotope in the urine. Potas- 
sium iodide markedly increased the 
excretion of radioiodine in the urine. 
Propylthiouracil increase od the concen- 
tration of radioiodine in the thyroid 
when it was given for approximately 
2 weeks and then discontinued 2 days 
before administration of the isotope. 
Some of the clinical applications of 
these observations are discussed. 
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Mucu has been written about the 
use of the nitrogen mustards in the 
treatment of diseases of lymphatic 
origin! 11,12,18, 19,20,22,28,29, The 
literature is replete with inbormetion 
regarding the composition, mode of 
action, side-effects and indications and 
contraindications for treatment with 
these particular chemotherapeutic 
agents*:*,5-1°.21.24. The purpose of this 
paper is to present and analyze the 
results of treatment of 210 patients 
who were suffering from a great vari- 
ety of diseases. ; 

Although a technical discussion of 
the chemical properties and actions of 
the many nitrogen mustards is beyond 
our scope, it is fitting that we first 
summarize our present knowledge of 
them. 

The nitrogen mustards differ from 
the war gas only in that the sulphur 
molecule is re placed by a molecule of 
nitrogen. Theoretically it is possible to 
make hundreds of types of nitrogen 
mustard. It is only necessary that the 
active principle remain intact, which 
is the bis (beta-chloroethyl) amine 
group. The most commonly used 
nitrogen mustard is methyl bis (beta- 
chioroethyl) amine HCl or HNo». This 
drug affects cells in a way similar to 
that of Roentgen irradiation and in 


certain concentrations — is relatively 
lethal for abnormal cells of reticulo- 
endothelial origin. The exact chemical 
reaction that takes place intracellularly 
is not fully known. Apparently the 
substance undergoes rapid molecular 
rearrangement, in that the amine link- 
age becomes an imine with the libera- 
tion of hydrochloric acid. Just how 
the hydrochloric acid is responsible 
for the intracellular changes is not 
known. It is supposed by some to be 
the result of denaturation of proteins 
and interference with nuclear enzyme 
metabolism!*. In various concentra- 
tions the drug may bring about rear- 
rangement of chromosomes, mutations, 
pyknosis, cellular enlargement and 
lysis. 

Because of the demonstrable lymph- 
ocidal activity of the nitrogen mus- 
tards, they have been used extensively 
in the treatment of Hodgkin’s disease 
and allied disorders. Reports to date 
have been encouraging, in so far as 
the drug may be used as a palliative 
measure and mi iy take a distinct thera- 
peutic position in addition to irradia- 
tion in this respect. In a_ previous 
paper® the authors, in addition to 
many other investigators, have con- 
cluded that the indications for the use 
of nitrogen mustard in Hodgkin’s dis- 


* The nitrogen mustard used in this series of cases was methyl bis (beta-chloroethyl) amine, 


and was obtained from Merck and Company, 


the National Research Council, Washington, 


Inc., Rahway, N. J., through the courtesy of 


D. C. It is on the commercial market under 


the trade name of Mechlorethamine Hydrochloride. 
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are: |. In Roentgen-ray resistant 
cases, 2. In cases of generalized Hodg- 
kins disease; particularly in those cases 
where it is impossible to treat all the 
involved areas by irradiation. 3. In 
practically any case of Hodgkin's dis- 
ease, regardless of previous Roentgen- 
ray therapy, in which the leukocyte 
count is within safe limits. 

In this report there are included 
many types of tumors and_ blood 
dyserasias in addition to Hodgkin’s 
disease. A brief summary of the over- 
all results may be seen in Table 1. 


Case 


NITROGEN 
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injections constituted a “course,” but some 
patients vomited so severely that the injec 
tions had to be discontinued on the 2nd on 


rd day. Conversely, some patients had so 
few side effects that they were given 5 or 6 
injections per course. To combat the nausea 
that so frequently accompanied the injections, 
100 mg. of pyridoxine hydrochloride was 
given intramuscularly 30 minutes after ad- 
ministration of the nitrogen mustard. It was 
deemed advisable to allow this time interval 
to elapse because it has been found that 
pyridoxine and nitrogen mustard each inhibit 
the action of the other’. Therefore, since it 
takes from 5 to 25 minutes for the HN,HCl 
to become fixed within the cells of the body 
and since the patient usually does not be- 


VARIOUS NEOPLASTIC DISEASES 


TREATED WITH HN.HCI (NITROGEN MUSTARD) 


TABLE 1. NUMBER OF PATIENTS WITH 
Number Treated 
from August 
1946 until 
Disease May 1949 


Hodgkin’s Disease 59 
Carcinoma 35 
Polycy themia 14 
lymphosarcoma 23 
Other Sarcomata 25 
Leukemia, Myeloid 9 
* Leukemia, Lymphoid 16 
Leukemia, Monocytic 3 
leukemia, Eosinophilic 2 
Leukemia, Acute Blastic 2 
Follicular Lymphoblastoma 10 
Mycosis Fungoides 
Miscellaneous 7 
lotals 210 
Injections 1184 
Procedure and Dosage. The particular 
nitrogen mustard used in this series was 
methyl bis (beta-chloroethyl) amine HCl, 


which will henceforth be referred to fre- 
quently by its categorical code term of 
HN.HCl. The chemical is available in 10-mg. 
rubber-stoppered glass vials in crystalline 
form. The powder was dissolved in 10 cc. of 
sterile physiological saline solution, making 
. concentration of 1 mg. per cc. The proper 
dose was then immediately injected intra- 
venously, since the drug is known to be 
unstable in solution. The vial, with its re- 
maining contents, was discarded. 

In general, the dosage schedule was set at 
0.1 mg. per kg. of the patient’s body weight. 
However, if the patient was not made too 
nauseated by the first dose and the leuko- 
cyte count was within safe limits, the dose 
was raised 1 mg. per day. A series of 4 daily 


Total Courses, 
Usually 4 


Injections 

Living Dead of HNe 
32 27 84 
23 12 44 
12 2 18 
14 9 43 
13 12 36 
5 4 11 
6 10 21 
0) 3 5 
] 1 2 
0 2 2 
8 2 13 
8 2 8 
6 ] 9 
123 87 296 


come nauseated for at least 2 hours after the 
injection, it was felt that the maximum bene- 
fit could be derived from each drug by this 
procedure. Patients undergoing treatment 
were also given a light, easily assimilable 
diet with a high fluid intake to offset the 
possible effects of severe vomiting. 

A leukocyte count was made every other 
day during treatment and weekly thereafter 
until the count was stable. A sharp drop in 
the leukocyte count was conde an indi- 
cation for stopping treatment. It was our 
feeling that it was fairly safe to start a course 
of nitrogen mustard if the leukocyte count 
was above 4,000 per cmm. If it was about 
3,500 per cmm., extreme care was exercised 
and only minimal doses were given. A course 
of nitrogen mustard was never started in any 
case in whom the white count was below 
3,000. 


T 


is BAUER, ERE? EFEFECT OF NEPROGEN 


SIDI The 


common toxic effects of nitrogen mus- 


POXICITY AND EFFECTS. 
tard are well known and appeared 
with regularity in this series. These in- 
cluded nausea and vomiting atter in- 
jection of the drug and depression of 
the leukocyte count. 

Nausea and Vomiting. This is the 
immediate reaction to 
nitrogen mustard. Of the 210 patients, 
199 complained of nausea with or 
without vomiting and of varying de- 
grees of severity during the course of 
treatment. In general the nausea was 
after the first injection. 
Some patients experienced nausea only 
after the first injection and those who 
were “sick” following succeeding doses 
stated that the first dose gave them the 
most discomfort. It was felt that pvri- 
doxine alleviated the nausea to some 
extent, but to just what extent it is 
impossible to say. Another variable that 
interferes with an accurate evaluation 
of this problem lies in the fact that 
NH.HCI 
given at each succeeding in- 
Therefore. 


most common 


most severe 


increasing amounts of were 


usually 
jection. only vague gen- 
be indulged in on this 


point. As patients underwent succeed- 


eralities may 
ing courses of nitrogen mustard ther- 
apv. thev seemed to get just as nause- 


ated as they did during the first course 


Table 2 


TABLE 2. INCIDENCE OF NAUSEA 
DURING A SINGLE COURSE 
OF HN.HCl 
Patients 
Treated Ist Dose 2d Dose 3d Dose 4th Dose 
910 199 190 179 178 
(94.7%) (90.59% 85.2%) (85.2%) 


One more generalization to be made 
that patients with large 
amounts of neoplastic tissue did not 
seem to become as nauseated as those 
with lesser involvement. There seemed 
to be no relationship between the 
severity of the nausea and the degree 
of improvement of each patient. 


here is 
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De pre ssion of the Le ukocyte Count. 
This was a constant finding through- 
out our entire series. There was noted 
an initial drop in the lymphocyte count 
which returned to normal in 2 or 3 
weeks. Similar findings in the mon- 
ocytic series were noted. A fairly severe 
neutropenia was also observed which 
resulted in a gradual drop in the num- 
25 weeks. 


ber of neutrophils for about 
with a slow rise to normal levels there- 
Usually the white 
cells was not sufficient to cause great 


atter. decrease in 
concern but in a few cases the drop 
was quite severe. In 1 patient the 
white count dropped from 10,000 to 
290 in 4 davs, and another showed a 
. 1000 to 1900 in 2 


davs. This. of course, necessitated dis 


decrease of from 
continuance of the drug and the in- 
stitution of supportive therapy, includ- 
ing transfusions. In both patients the 
leukocyte count returned to normal in 
about 30 davs. 

Other Blood Changes. It 
noted that nitrogen mustard produced 
a slight 


was also 


decrease in the hemoglobin 
cell In 


cases was this severe. 


and red levels. none of our 
Also there was 
a moderate drop in the platelet count 
which occurred about 2 weeks after 
therapv. Six cases in this series de- 


veloped gastrointestinal hemorrhages. 


These occurred in 2. patients with 
lymphosarcoma, 2 with mycosis 
fungoides, 1 with Hodgkin's sarcoma, 
and 1 with pemphigus. In 2 of the 
cases the hemorrhages were due to ag- 
gravation of previously controlled 
peptic ulcers. In the remaining 4, 
autopsy revealed ecchymoses in the 


cecum. It was decided that this phe- 
nomenon was produced by a coagula- 
tion defect similar to that described 
by Smith, Jacobson, Spurr, Allen and 
Block??. in which there occurred 
anemia, leukopenia, thrombocytopenia 
and an increase in the coagulation 
time. 


had 


hemorrhages 
explained by 


Gastrointestinal 


previously been 
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Karnofsky et al.*' to be a particular 
toxic feature of nitrogen mustard pro- 
duced by direct action upon the sub- 
mucosal intestinal lymphocytic patches, 
and in no wav related to the “alarm 
reaction” of Selve. 

Because of the high incidence of 
nausea and vomiting coupled with the 
possibility of hemorrhage due to a 
coagulation defect, great care was ex- 
ercised while treating patients in the 
older age groups who had _arterio- 
sclerosis with hypertension. Great care 
was also taken when treating patients 
with polyevthemia. this series | 
patient with polycythemia suffered a 
brain hemorrhage secondary to severe 
narvsea and vomiting, and 2. other 
patients with polyevthemia had evi- 
dence suggestive of cerebral hem- 
orrhage. This serious complication 
should always be considered in pa- 
tients with blood of increased viscosity, 
those with increased blood volume and 
those with cerebral arteriosclerosis. 
Vomiting causes increased intravascular 
pressure in cerebral vessels. 

\ summary of the untoward effects 
seen in 210° patients treated with 
IIN. HCI follows in Table 3. this 
table. moderate (nausea and vomiting) 
refers to those patients whose gastric 
svmptoms began from 2 to 3 hours 
after injection and lasted 4 hours or 
less. Severe (nausea and vomiting) re- 
fers to those cases in which the 
svmptoms were prolonged and intract- 
able, sometimes necessitating discon- 
tinuance of therapy. 


PABLE 5. SUMMARY OF UNTOWARD 
KFFECTS IN 210 PATIENTS 
rREATED WITH HN.HCI 


loxic Effect None Moderate Severe 

Nausea and vomiting 11 160 39 
I eukopenia 8 194 8 
Gastrointestinal 

hemorrhages 204 0 6 
Cerebral hemorrhage 207 2(?) 1 
Anemia 187 20 3 
Thrombocytopenia 197 10 3 
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Hopcxin’s Disease. This is the dis- 
ease in which HN.HCI has been most 
widely used. Results have been very 
encouraging. As_ palliative treatment 
the drug rivals irradiation and is the 
treatment of choice in Roentgen-ray- 
resistant cases and when the disease 
is generalized. In this series, 59 pa- 
tients received a total of 84 courses 
of HN.HCI. All but 2 patients showed 
improvement after the Ist course. It is 
interesting to note that these 2 pa- 
Roentgen-ray-resistant. 
Nitrogen mustard exerted its most 
beneficial effect upon those patients 
with Hodgkin's paragranuloma, pro- 
ducing remissions which in some cases 
lasted over a vear. Remissions were 
regularly seen in cases of Hodgkin's 
granuloma which would sometimes last 
7 or S§ months. Only partial and short 
lived remissions resulted from. treat- 
ing Hodgkin's sarcoma cases. It was 
found that as relapses occurred, and 
repeated courses of nitrogen mustard 
were needed, the remissions became 
shorter and shorter. Some of these 
patients actually became resistant to 
nitrogen mustard. The latter were 
therefore given Roentgen-ray therapy, 
and it was interesting to note that 
several cases that had been Roentgen- 
ray-resistant before receiving the nitro- 
gen mustard had regained a fair de- 
gree of Roentgen-rav sensitivity. The 
question rises, therefore, as to whether 
the nitrogen mustard resensitized the 
individual to irradiation, or whether, 
given time, this would have happened 
anyway. 

It has been brought out in a previ- 
ous discussion by the authors" that 
nitrogen mustard exerts a profound 
effect on the cardinal svmptoms of 
Hodgkin’s disease. Fever, itching, 
dyspnea, pain and cough were almost 
invariably relieved. In only 1 case did 
the superficial nodes fail to diminish 
in size. The size of the spleen was 
likewise reduced. Two patients with 


tients were 
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central nervous system involvement 
were practically “thrown” into remis- 
sion within 12 hours. Patients exhib- 
iting hepatomegaly, mediastinal en- 
largement, pleural ‘effusion, ascites, or 
dysphagia found these symptoms par- 
tially relieved. Two cases of Hodgkin's 
disease of the bone were unaffected 
by therapy with nitrogen mustard. 
CARCINOMA. In general, the results 
in the various types of carcinoma were 
poor. The only type that nitrogen mus- 
tard seemed to affect was the 
adenomatous variety. In 2 of these, 
the results have been nothing short 
of miraculous. In all of the other 33 
cases, however, nitrogen mustard ex- 
erted very little, if any, beneficial 
action. Almost all the patients had had 
Roentgen-ray therapy prior to treat- 
ment with HN.HCl. were 
Roentgen-ray-resistant and others had 
reached the full extent of their dose 
with little benefit. Nitrogen mustard 
was given for lack of anv other ther- 
apy. However, it was noticed that pain 
was often relieved by the drug. Many 
of the patients were so ill and debili- 
tated to begin with that only 1 or 2 
injections of nitrogen mustard ‘were 
given, in view of the intense nausea 
and vomiting that resulted. We would 
like to present 1 case, however, that 
has proved an exception to the rule: 


Case Report. A.L., a 43-vear old white 
male complained of intractable cough which 
began in December, 1947. The cough was 
produc tive of mucopurulent sputum and 
some blood. He also had noticed weight loss 
ind dyspnea on exertion. A lesion was found 
in the right upper lobe by roentgenography. 
smears obtained by bronchoscopy revealed 
the presence of carcinoma cells. There was 
no evidence of tuberculosis. On April 5, 1948, 
he underwent a thoracotomy. The entire right 
upper lobe area was filled with a dense tumor 
mass that was adherent to and had _ infil 
trated the superior vena cava. All visible 
mediastinal nodes were involved. It was felt 
that the tumor could not be removed in its 
entirety so the chest cavity was closed again 

On April 14, 1948, the patient began a 
1-day course of nitrogen mustard. Roentgen- 
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ray examinations showed a reduction in the 
size of the mediastinum from 13 cm. to 8 cm. 
following nitrogen mustard therapy. Since the 
leukocyte count had not decreased appre- 
ciablv. he was then given a course of irradia 
tion. In June, 1948, he received another 
course of irradiation. He lost more weight 
At this time his weight was 137 pounds. He 
felt quite well except for a mucous produ 
tive cough and some pain in the right loin 
ind right shoulder. He had Roentgen-ray 
burns on his chest and back which healed in 
2 weeks. He felt well until Oc tober, 1948 
when he received another course of nitrogen 
mustard, Before treatment he weighed 151 
pounds and after treatment 146 pounds He 
complained of severe pain in the right an- 
terior costochondral junction. This was con 
sidered a neuritis and was relieved by pro 
caine injections. His weight rose to 154 
pounds and he felt better. He was given more 
nitrogen mustard in the early part of Novem 
ber. 1948. At this time he received four 
10-mg. doses ind his leukocyte count dropped 
to 2200. This returned to normal within a 
month and his weight rose to 157 pounds 
A roentgenogram of the chest at this time 
showed great improvement; only fibrosis 
could be seen. He did complain of pain in 
the right anterior chest region that was re- 
lieved by aspirin The patient then went 
South on a trip ind even played golf. When 
he returned in March, 1949, he felt quite 
well and weighed 178 pounds. In April he 
received another course of HN.HCI because 
of pain in the chest and some blood-streaked 
sputum. He became nauseated and had cold, 
drenching sweats. At the present time (Oct., 
1949) he weighs 184 pounds and the roent- 
genogram of the chest shows no change 
Only fibrosis is seen. The patient feels well 
and has very little discomfort 


Although nitrogen mustard has 
usually been of very little help in treat- 
ing carcinoma we feel that this case 
proves that one never knows just who 
will react favorably to the drug and 
who will not 


PoLYCYTHEMIA. It has been men- 
tioned above that it is dangerous to 
give nitrogen mustard to patients with 
this disease. The reason for this state- 
ment is that if severe vomiting is pre- 
cipitated by the drug, the patient may 
suffer a cerebral hemorrhage. Out of 
14 patients in this series, 1] actually 
did experience this complication, and 
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in 2 others it was questionable. No 
deaths resulted, however. 

Nitrogen mustard is of questionable 
value in attempting to keep the red 
cell count and hemoglobin level with- 
in safe limits. The remissions of 
polycythemia have short follow- 
ing nitrogen must ird ther: apy. In some 

ases it was felt that remissions 
sical on by radioactive phosphorus 
were prolonge dd by HN.HCI, but the 
drug will never take the place of P*- 
in the treatment of polycythemia vera. 
Nitrogen mustard does relieve leg 
cramps by lessening the viscosity of 
the blood and presumably by produc- 
ing a coagulation defect as mentioned 
previously**. Any agent that reduces 
blood viscosity will relieve leg cramps. 

The 2 deaths recorded in this group 
were due respectively to (a) cirrhosis 
of the liver and (b) sudden postopera- 
tive hemorrhage following _ partial 
vastrectomy for ulcer. Neither death 
could be directly attributable to either 


polvevthemia or to nitrogen mustard 
therapy. 


LyMpnosarcoMa. This responds to 
itrogen mustard in a way very sim- 
lar to that of Hodgkin’s disease; in 
fact. there are those who believe that 
the two disorders represent stages of 
the same disease process'®16.17, Of the 
} patients treated, 14 are alive. Six 
ive been in remission for 5 months. 
id 2 for 1 vear. All 9 of the patients 
ho are no longer living died within 
S months after the Ist course of nitro- 
n mustard. As in Hodgkin’s disease. 
became. shorter until 
patients became insensitive to the 
ug. For a while some of the pa- 
nts responded to irradiation, but in 
e end nothing seemed to be of value. 
patient was actually precipitated 
to relapse by irradiation, and remit- 
d for 6 months after administration 
nitrogen mustard. 
The same statements hold true in 


e remissions 
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regard to lymphosarcoma as in regard 
to Hodgkin’s disease. The various 
symptom complexes that may occur 
in lymphosarcoma are toa large extent 
relieved. The conclusions reached are 
that nitrogen mustard and irradiation 
may be used interchangeably as the 
situation warrants. HN»HCI is one of 
the valuable chemotherapeutic 
agents we have at our disposal for 
treating neoplasms of this nature. 
Ovuer Types or SARcoMA. The other 
tvpes of sarcoma we have treated are 


most 


listed in Table 4 
TABLE 4. NUMBERS OF PATIENTS 
WITH VARIOUS TYPES OF SARCOMA 
Average 


Number of 
Months Liv- 


ing Since 
Diagnosis 
Type Living Dead Was Made 
Fibrosarcoma 2 ] 1] 
Leukosarcoma 4% 
Melanosarcoma 3 6 3% 
Liposarcoma ] ] 12 
Neurofibrosarcoma 1 0 15 
Reticulum cell sarcoma ] 5% 
Chondrosarcoma 1 0 6 


Table 4 needs explanation. Of the 
patients with fibrosarcoma, 1 received 
nitrogen mustard in December, 1948. 
This patient had left shoulder involve- 
ment with a previous arm amputation. 
He is still living (about 6 months), al- 
though the lesion has metastasized to 
his chest. Another had fibrosarcoma of 
the retroperitoneal glands. He received 
3 injections of the drug, but became so 
violently ill that the 4th was not given. 
For a time he had signs of intestinal 
obstruction. He is alive after 1 year. 

One of the patients with leukosar- 
coma has been kept under control for 
7 months, although he has ascites, 
hepatomegaly, splenomegaly and gen- 
eralized adenopathy intermittently. One 
female, with a mediastinal mass 
pressing on the esophagus, was_par- 
tially relieved of dysphagia, although 
the cervical and mediastinal glands 
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showed very little change. Another pa- 
tient with leukosarcoma has been con 
trolled with 1 course, although he has 
aun associated anemia and occasionally 


None. of 


over 5 


needs transfusions. the cases 
that died 
the diagnosis was made, nor did they 


lasted months 


seem to respond to nitrogen mustard 
therapy. 


Nitrogen mustard did not alter much 


or to Roentgen-ra\ 
the course of melanosarcoma. One fe 
male patient with melanosarcoma of 
the vulva with generalized metastases 
received 4 courses of the drug over a 
2-vear period before she finally suc 
cumbed. In some cases there was tem 
benefit which manifested itselt 
in a “slowing down” of the malignant 


porary 


process, but otherwise no dramatic re 
sults can be reported. 

The patients with liposarcoma did 
not respond to the drug. The 1 patient 
that is still alive showed no improve- 
ment after treatment. : 

The patient with neurofibrosarcoma 
ot the 2 


stomach received 2 
and became so ill that treatment was 


injections 


discontinued. 
The 


Sarcoma 


cell 


though 


with reticulum 


immediate, 


patients 
showed 
short-lived, 


remissions of uncomfort- 


able symptoms. The indications for 
treatment of this disease are probably 
the same as those for Hodgkin's 


disease. 

The single case of chondrosarcoma 
was given nitrogen mustard in Novem- 
her, 1948, and has no metastetic spread 
since, to our knowledge. This patient 
has been difficult to follow. however. 

LEUKEMIA. In regard to the treat- 
of the leukemias with nitrogen 
mustards our results have closely par- 


ho 


ment 


alleled those of other observers w 
now feel that the drug is rarely indi- 
cated in this disease*2°29, In Table 1] 
10 of the 16 patients 
with lymphatic levkemia are dead and 
we feel that their death 
due to nitrogen mustard. 


it is seen that 


was partlv 
These pa- 
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tients showed a dramatic decrease in 
the total number of leukocytes due to 
a loss otf the lymphocyte series. The 
drug in all probability kills off the 
“blast” the 
die, the patient develops severe 


forms, and when mature 
cells 
leukopenia. Patients in this group were 
they 
Roentgen-ray had 


large nodes that they were interfering 


chosen priman ily because were 


resistant and such 
mechanically with chewing, swallow- 
ing, breathing, and the like. The nodes 
would literally melt 
time the patients felt well; but after 
a few weeks they would become. sud- 


denly “sick” 


Nitrogen mustard is not the treatment 


iway. and tor a 


and die in a few days. 
of choice in lymphatic leukemia. 

In patients with myelogenous leu- 
kemia, nitrogen mustard caused appre 
ciable the 


spleen. The blood picture was not im 


decrease in size of the 
proved however; in fact it was found 
that the peripheral blood contained 
fewer lymphocytes in proportion to the 
number of abnormal mvyelocyvtes. 

The drug was used in 3 patients 
with monoevtic leukemia, all of whom 
Here 


more likely due to the disease than to 


died. however, the deaths were 
the nitrogen mustard. There were occa 

sions when the blood levels were actu 

ally improved following administration 
of HN.HCI. OF all the types of leu-, 
kemia, this is probably the only one in 
which nitrogen mustard is at all indi 

cated. 

This 


to re 


LYMPHOBLASTOMA 
that 
spond to nitrogen mustard therapy 
omewhat similarly, as does Hodgkins 
Of the 10 patients treated. 2 
Two of those that 


FOLLICULAR 


is another disease seems 


clisease. 
are dead are alive 
ore rapidly going downhill. The long 
est remission after | 
TIN. HCI has been 1 vear. 
kin’s 


reticulum cell sarcoma. the individua 


a single course o 
As in Hode 


disease. Iwmphosarcoma — an 


svmptoms were initially relieved, bu 


with subsequent courses the drug bi 


_ 
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came gradually more ineflective. When 
this occurred, irradiation was given to 
the involved areas with SOMME SUCCESS 
Iwo patients regained some of their 


sensitivity to nitrogen mustard after a 
course of irradiation. 


Case Report. A typical case report con- 
cerns a 63-year old white male who at ex- 
ploratory laparotomy was found to have 
follicular lymphoblastoma of the abdominal 
nodes. He had hepatomegaly, splenomegaly 
and ascites. He received nitrogen mustard in 
June, 1948, with resultant reduction in the 
size of the liver and spleen and regression ot 
the ascites. In October, 1948, he developed a 
pleural effusion which was removed by tap- 
ping. The spleen, liver and ascites had re- 
turned to previous size and amount. An 
ixillary node was found to be enlarged. He 
improved greatly after a second course of 
and remained in remission until 
April 1949. At this time he complained ot 
intense itching, hepatomegaly, splenomegaly, 
inorexia, drowsiness and one enlarged axillary 
node, but he had no ascites or pleural effu 
sion. He was given a third course of nitrogen 
mustard with very little improvement. He is 
now (Oct., 1949) losing weight and rapidly 
going downhill, in spite of irradiation to the 
bdominal nodes 


\Iycosis Funcowes. Henstell, Tober 
and Newman'* report 6 patients with 
mycosis fungoides, all of whom showed 
a good immediate response, with re- 
missions lasting 4 to 7 months. We 
have treated 5 patients with this dis- 
ease, 3 of whom are still alive. This 
process may be classified as a “Hodg- 
kinoid” disease and responds _ to 
HN.HC] therapy quite well. At first 
the lesions show considerable regres- 
sion and the patient experiences great 
subjective relief, but, as relapses oc- 
cur, the nitrogen mustard seems to 
have less effect. 

\ case in point follows: 


Case Report. Mrs. C. W., a 70-vear old 
woman. first complained of a red lump on 
her right cheek in March, 1948. Biopsy re- 
fungoides. Roentgen-rav 
therapy was ineffective. In April, 1948, she 
received her first course of nitrogen mustard, 
ifter which the lesion practically disappeared. 
lwo months later, she returned with a lesion 


vealed mvcosis 
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over her right eye that pressed down upon 
ond involved the upper lid, causing excessive 
lacrimation and loss of the efficiency of that 
Ove \ second course of nitrogen mustard 
produced remarkable results, in this 
icsion also regressed. In August, 1948, she 
rciurned with the same type of lesion in the 
same place. Nitrogen mustard, however, now 
proved ineffective; so, for lack of anything 
else, she was given irradiation treatment 
Amazingly, she responded quite well to this 
form of treatment for a short time. One 
month later, when the lesion returned, a 
fourth course of nitrogen mustard produced 

partial remission. Since that time, however, 
no form of treatment has afforded much relief 
and the lesion on her mandible has returned 

June, 1949). 

This case is interesting in that it 
shows how nitrogen mustard appar- 
ently sensitized individual — to 
Roentgen-ray s; and how irradiation ap- 
parently resensitized the same_ indi- 
vidual to nitrogen mustard. 

Our experience with mycosis fun- 
goides has shown that nitrogen mustard 
may be used as a valuable adjunct to 
irradiation, and in some cases, par- 
ticularly those with generalized lesions, 
it is the treatment of choice. Phillpott 
et al. recommend small dosages in this 
disease, because of the quick healing 
of the lesions and the possibility of 
toxic reactions*’. 

Diseases. These dis- 
orders are listed in Table 5. It will 
be seen that in some cases the drug 
treat actual disease 
processes and in others merely a set 
of symptoms. A case of mvasthenia 
gravis was treated because the path- 
ology of the disease is somewhat sim- 
ilar to that of a lymphoma. No benefit 
was derived from the drug in this in- 
stance. 

The most remarkable finding here is 
that nitrogen mustard seems to relieve 
intractable itching. It is also interest- 
ing that the lesions of atopic dermatitis 
disappeared. The plasmacytoma lesion 
was not altered to any great extent, 
but the pain was relieved for 2 vears 
It is possible that nitrogen mustard 


was used to 
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TABLE 5 RESULTS IN) MISCELILANI 
OUS DISEASES TREATED WITHTHE 

Disenke on Number of 

Symptom Complex Patients Respouse 

Myasthenia gravis lL None. 

Superior sulcus tumor 1 Too soon to evalu- 
ate. 

Atopic dermatitis 1 Complete remission 

with itching of lesions and _ itch- 

ing for 2 months. 

Pemphigus 2 No response. One 


patient has died. 


Plasmacytoma of 5th 1 Complete relief of 


lumbar vertebra pain; no Roentgen- 
ray change in bone 
lesion for 2 years. 


Exfoliative dermatitis 1 Complete relief after 


with itching 2 injections. 
will be used more and more for the 


relief of intractable symptoms such as 
pain and itching. 

Discussion. Many observers have re- 
ported clinical findings in a great num- 
ber of neoplastic diseases. 
hensive survey of the literature in 
conjunction with our own findings now 
gives a fairly good picture of the 
results to be expected in the treat- 
ment of any single neoplastic disorder. 
The first ‘consideration which must 
always be kept in mind is that nitrogen 
mustard therapy is only palliative. To 
expect a cure is asking too much of the 
drug. At present no one knows the 
cause or causes of Hodgkin’s disease. 
Grand!* feels that it is due to a virus. 
viruses like, 
enzymes; and, since nitrogen mustard 
inhibits some enzymic activities, 
HN:2HCl apparently can inhibit the 
specific enzymes of Hodgkin’s disease 
until the involved cells develop de- 
fenses against that action. The diseases 
in which we can expect the most from 
nitrogen mustard are Hodgkin’s dis- 
ease, lymphosarcoma, follicular lymph- 
oblastoma, reticulum cell sarcoma and 
mycosis fungoides. Clough stated that 
nitrogen mustard exerts its greatest 
effect on tissues that normally prolifer- 
ate rapidly’. In these disease processes, 
nitrogen mustard may be used at any 


A compre- 


are, or behave 
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time as long as the leukocyte count 
is within safe limits: irradiation may 
also be used. Brues and Jacobson’, int 
comparing the eflects of radio-active 
and chemical agents in the treatment 
of hematopoietic disorders, mention 
the remarkable similarity between 
HN.HCI and ionizing radiation, but 


state that Roentgen-ray is better as a 
“localizer.” Therefore, 
better to direct ’ 
gle localized lesions and to save nitro- 


it is probably 
Roentgen-rays to sin- 


gen mustard for generalized disease 
processes. 

Other conditions which respond 
fairly well to the drug, but not dra- 
matically, are fibrosarcoma, leuko- 
sarcoma, chondrosarcoma and mono- 
cytic leukemia. 

‘Other conditions that exhibit only 
slight change under treatment are 


melanosarcoma, liposarcoma and car- 
cinoma, with the possible exception of 
adenocarcinoma. 

Nitrogen mustard is probably con- 
traindicated i 
leukemia. 
lymphoblastic 


n lymphatic and myeloid 
to the magnitude of 
destruction; in 
Kaposi cell sarcoma. Two of our cases 
with Hodgkin's disease complicated by 


Kaposi cell sarcoma of the lower 
extremities exhibited improvement of 
the Hodgkin’s process following 


HN.HCl therapy, while the Kaposi 
tumor extended. Osborne et al.?* report 
using mustard in a case of 
Kaposi cell sarcoma (vascular endoth- 
elioma) with no effect. 


There 


nitrogen 


are other conditions in which 
nitrogen mustard may be used to 
alleviate uncomfortable symptoms, 
although there may be little if any 


change in the primary disease itself: 
carcinoma, where it may relieve pain; 
polycythemia vera, where it may re- 
lieve the leg cramps due to increased 
blood viscosity; various dermatitides, 
where it may relieve the itching. 
Remissions of poly cythemia are short- 
lived after HNo: and, in order to avoid 
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the real danger of cerebral hemorrhage, 
it is wise to remove large quantities 
of blood from polycythemic patients 
so as to reduce viscosity before admin- 
istering nitrogen mustard. 

An interesting clinical observation 
that has been mentioned by several 
authors including ourselves is the ap- 
parent ability of nitrogen mustard to 
sensitize to irradiation those patients 
who have previously become Roentgen- 
ray resistant®*'®. There is yet no sci- 
entific explanation for this. On the 
other hand, we have found, in our 
series of cases, patients who had _ be- 
come resistant to nitrogen mustard and 
regained their sensitivity to the drug 
after a course of irradition. One may 
easily see how phenomena such as 
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this can influence the choice of treat- 
ment in a given disease. 


Summary. 1. A series of 210 patients, 
who have received 296 total courses 
or 1154 injections of nitrogen mustard, 
is presented. These patients had a 
wide variety of neoplastic disease. 

2. For each disease, clinical results 
are summarized and in certain  in- 
stances representative cases are de- 
scribed. 

3. A short resumé of the present-day 
knowledge of nitrogen mustard is 
presented including: 

a. Methods of administration and 
toxic effects. 

b. Indications and contraindications 
to treatment in the various disorders. 
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EFFECT OF 


WAR-IMPOSED PROTEIN FREE 
fk BLOOD PRESSURE LEVEL 


DIET ON 
IN ESSENTIAL HYPERTENSION 


By Dr. Jost PH KOMARI-KUCHARIK * 


LONDON 


Tur chance to study a large popu- 
lation for many months following the 
siege ol Budapest in the recent war 
afforded a rare opportunity to observe 
‘the effects of an imposed protein free 
diet on hypertensive blood pressures in 
man. 

It is generally believed that the diet 
for patients with arterial hypertension 
should greater or 
restriction of animal pro- 
Many patients acquiesce without 
demur to the severest restrictions and 
healthy people have been known to 
a meatless diet on themselves 


consist of a lesser 
degree of 


tein”. 


impose 
in the hope that they can prevent the 
onset of some disease. 

The value of restriction of protein in 
hypertension, 
however, seems still to be unsettled 
in the literature. Very interesting ma- 


arterial or essential 


terial was presented by Saile®, who 
related the blood pressure of monks 
of Carthusian and Carmelite Orders to 
that of monks of the Benedictine and 
Franciscan Orders, all the subjects 
age groups: The 
vstolic blood pressure of the second 
rroup of monks exceeded that of the 
rst by 


being in comparable 


30 to 40 mm. of mercury on the 
iverage. The difference was attributed 
to the fact that the first two orders are 
egetarian by regulation and the latter 
ire not Harris, Aldred 
ind Hawthorne-English?, alternating at 
fortnightly intervals the protein con- 
tent in the diet of their patients from 
i daily 30 gram to 100 gram, observed 
rise in the blood pressure on the 
protein rich diet. Strouse and Kelman®, 
\fosenthal and Short* could not con- 


restricted. 


° Department of Medicine, University of 


Cricklewood, London, N. W. 2. 


ENGLAND 


firm these results. Experiments on ani- 
mals by Nuzum* and by Bayer' have 
presented evidence indicating a dele- 
terious effect from protein consump- 
tion. works concerning rice 
diet by Kempner et al. are so well 
known that thev hardly need to be 
mentioned. 


Recent 


Method. In Budapest in 1945, there was 
a complete protein famine following the sieg 
of the city. This circumstance permitted the 
making of the influence of 
an animal protein-free diet on hypertension, 
a situation which could not be produced 
under experimental conditions. The observa- 
tions were carried out on the out-patients of 
our department. These patients had been 
under for 2 to 5 years and the 
majority attended the out-patient clinic fort- 
nightly. The devastations of the war and of 
the siege were not without influence on the 
group, result of which that our 
records were confined to 39 patients of the 
original 150. In a patients who were 
undergoing treatment it will be noted that 
the blood pressure values prior to the period 
somewhat low. When the 
treatment was interrupted, the blood pressure 
presumably rose. as it alwavs had been high 
before the treatment The 
protein free diet lasted from January 1945 
up to the autumn of the same vear, for about 
10 months. 


The blood pressure before 
and after this period can be seen in 
Table 1. 

Discussion. The siege of Budapest 
began at the end of December, 1944, 
and the dates of relief varied from 1 
to 2 months. This period merits atten- 
tion only in so far as it accounts for 
the complete exhaustion of animal 
protein resources in the homes. The 
tinned meat stocks were negligible in 


observations on 


treatment 


one was 


few 


of observation are 


was commenced. 


values 


Budapest. Present address, 128 Olive Road, 
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Hungary at that time. The carbohy 
drate food materials were more easily 
storable and not so badly needed: they 
were available in limited quantity and 
were of rather poor quality, such as 
maize-flour. Dairy produced foods had 
been exhausted during the siege and 
the complete absence of cattle and 
poultry prevented their replacement. 
The end of this period was marked by 
the first harvest of 1945 and its bene- 
ficial effects. It can be broadly stated 
that with very few exceptions, such as 
occasional gifts from relatives in the 
country or from the Red Cross and 
so on, the entire population of Buda- 
pest was devoid of animal protein for 
from § to 10 months. In the few excep- 


TABLE 1.—BLOOD PRESSURE CHANGES AFT 


LEVEL IN ESSENTIAL HYPERTENSION 


tional cases, is estimated that) the 
mnaximal animal protein intake could 
not have exceeded 20 to 50 gm. daily 
and this for only a few days. 

To explain the position more fully. 
it should be remembered that there 
were at least 4 factors causing these 
extraordinary circumstances. 1. The 
retreating German army took a large 
proportion of the livestock of the coun- 
try. 2. great proportion was 
destroved by the activities of war, star- 
vation and neglect. 3. The complete 
interruption of all sorts of rail and 
motor traffic, due to destruction and 
commandeering by the Nazis. The lack 
of transport was complete up to May 
1945; later in the vear the position 


ER 10 MONTHS ON A PROTEIN FREE DIET 


Blood pressure Rise or fall 
Cas OL Sex End of 1944 Oct.-Nov. 1945 mm. of mercury 
B.L 66 205 100 245120 35 
F.L 59 I 260 110 250/110 10 
F.A 72 225 85 280 90 
PJ 19 155/100 180 100 25 
HJ 66 170/100 170 100 0 
K.P 68 F 240100 260110 
K.F 62 I 190 90 170 100 
78 230/120 260 120 30 
19 210/110 210 120 0 
\.] 59 F 190120 190/120 0) 
Ch.A 58 F 210 100 190 100 
Cz.J 69 F 19090 190 100 0 
EJ 60 F 220/115 215-110 5 
EM 63 M 155 90 125 80 20) 
F..J 60 210 95 210 90 0 
75 190/100 190100 0 
F.J 60 180/85 150 80 
G.B 145 90 145 90 0 
G.A 67 170 110 165 100 
J.Gy 65 195.100 205 105 1 
K.J 58 210 100 240/120 0 
K.M 76 195 95 195 95 0 
M.L 18 175 100 170 90 5 
N.S 63 170/100 190. 100 4) 
N.D 64 155 90 200 100 25 
70 280/110 35 110 
P.M 60 MM 185/100 235/130 11) 
R.G 56 180/110 200125 
S.E 52 180,80 155 100 25 
Sz. 67 210/100 175 100 
G64 210/100 215 130 5 
61 200/100 200/100 0 
72 180/105 190/110 10 
58 185/90 220/140 35 
Gy.s. 170/75 185/90 15 
75 170/85 290/100 30 
S.A. 66 F 185/100 175/100 -10 
Ta 67 F 240/110 200/100 — 40) 
70 190/110 175 100 -15 


Average change +4 6 
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slowly improved. 4. Finally there was 
the currency problem. Because of the 
disastrous inflation, farmers thought it 
much more worthwhile to consume 
their limited stocks, than to send them 
to the market. There were other factors, 
which operated in the great city, e.g. 


5 
the increased incidence of pilfering 
and waylaying. Having these factors 


in mind, the assertion about the com- 
plete lack animal protein can be 
confidently accepted, although with 
the passing years and the quickly 
improving economic situation the mem- 
ory of those months tends to fade 
away. 

Some psychological aspects should 
be discussed. It might be assumed that 
the first blood pressure estimation was 
made at a time, when the patients 
might have been more worried than 
at the second measurement. In Decem- 
ber, 1944, there were the frequent air- 
raids and the impending danger of 
the coming siege, whereas at the sec- 
ond time, the war was over and the 
patients lived in uneventful penury. 
The psychological circumstances would 
have therefore been expected to induce 
a fall in blood pressure which would 
have been distinguished with diffi- 
culty from a fall taduced by protein 
restriction. In actual fact there was no 
significant change in the blood _pres- 
sure, so that further consideration of 
the psychological effects seems unnec- 
essary. It is concluded, then, that the 
restriction of protein does not result 
in a reduction of the blood pressure 
in essential hypertension. 

This experience need not be 
accepted as at variance with that of 
Saile®, as the two are not comparable. 
In the cases described above, the effect 
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ol protem lree diel was seen on 
patients with established high blood 
pressure. These observations do not 
suggest any conclusion re ‘garding the 
prophyl: wctic value of such a diet. 

Because the majority of the pre-war 
patients escaped observation, it can- 
not be assumed that this was due to 
improved health. The cordial relations 
between these elderly patients and the 
out-patient de :partment has existed for 
several years and the patients were 
cooperative when they were recalled 
for control examination in the past. 
The follow-up revealed that 6 of them 
died from their disease, aggravated by 
the strains of the war. Many have 
taken refuge in the country and in 
many instances their houses or flats 
were de stroyed and, even if they sur- 
vived, their changed addresses were 
not available. The 39 patients recorded 
here did not report of their own accord 
because of ill health, but answered our 
request to submit to examination. 
Therefore it can only be concluded 
that the effect of the protein-free diet 
on essential hypertension is truly 
related to the results seen in the 39 
Rieger A year’s progress of the dis- 

‘ase cannot be excluded as a complicat- 
ing variable. 

Summary. During 10 months follow- 
ing the siege of Budapest, the diet of 
the population was free from animal 
protein. This provided occasion for ob- 
servations, which could not have other- 
wise been made under conceivable 
experimental conditions. 

Thirty-nine patients with long stand- 
ing essential enemas did not show 
any consistent change in blood pres- 
sure after this long sodiid of protein 
deprivation. 
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SURVEYS OF NUTRITION OF POPULATIONS: 
IRON AND ANEMIA 


By Joun B. Youmans, M.D.4 


E. Wurire Patren, M.D 


Rutru Kern, M.S 


STEINKAMP, MES 


HowaRpD JOHNSON \I.D 


AND 


CLONSTANCI 
NASHVILLI 


Prom. the Departinents of Medicine 


luis paper presents the results of a 
study of the nutrition of a rural popu 
lation in middle Tennessee in respect 
to iron. We believe that this subject 
is of considerable importance to the 
practicing physician, particularly in 
view of the recent developments in the 

Id of macroevtic anemia. The char 

teristics of the population, the gen 
eral methods of the study and the re 
sults with respect to calories, protein 
vitamin A, vitamin D. caleium., and 
vitamin C have been given in previous 
papers of this series* ’ 


Methods. Dietary. The dietary record was 
btained in a manner previously described? 
For calculating the iron in the diet, the values 
for the iron content of the food were taken 
whenever possible from — the Laboratory 
Handbook for Dietetics by Mary Davis 
Swartz) Rose?. In a few instances in which 
reported values were not available, values 
were arbitrarily assigned. In no case wer 
such instances of sufficient importance to 
modify the significance of the results 

HistoRY AND PuysiCAL EXAMINATION. A 
complete medical history was obtained and 
physical examination made as described 


ALB 


ENNESSE! 

Bioch \ | bilt | ersit 

lsewhere \ n the signs and svinptor 1S 

particular t was p id to pall r which 
rit the phi il Sigh th it is 

part ular \ especially in the milder 


deficiencies of iron. Such svmptoms as we tk 


ness and palpitation do o¢ ur and edema may 
develop with severe anemia. They were dul 
noted. But uch symptoms re commonly 
the result of other causes or ire found in 

mbinations of anemia with other disorders 
such as he irt clise ise ind ire ot littl 
pecihe Si heance 

Be use of tl of blood los 
in the pr luction§ of iunemia— the histor, 
inclu led information on. sure. il operations 


in the prec ling month and 12 months. For 
the same reason ind be use of the relation 
to iron metabolism in both 
mother and child, as well as to other nutri 
tional factors, t] number of pregnancies ind 
the result wer recorded \ history of the 
taking of iron in the form of medicine or 
dietary suppl nent was obtained 
Lasoratory. The laboratory tests included 
the red blood cell count, a determination of 
the hemoglobin content and the hematocrit 
tlues, and an examination of a blood smear 
Krom these the 


orpuscular hemoglobin and the mean 


mean corpust ular volume. the 


mean 


corpusculat hemoglobin concentration were 
( ileulated 
Phe blood for examination was obtained 


* The studies referred to herein were conducted under the auspices of the International 
Health Division of the Rockefeller Foundation of New York City by the Nutrition Unit of 
the Departments of Me dicine and Biochemistry of the Vanderbilt University School of 


Medicine, Nashville, Tennessee. 


+ At present Dean and Professor of Medicine, College of Medicine, University of Illinois 
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PABLE 1 DISTRIBUTION OF TRON INTAKE ACCORDING TO AGE, SEX AND RACE AND 
rHE NUMBER AND PERCENTAGE OF SUBJECTS WITH INTAKE BELOW RECOM- 
MENDED ALLOWANCES* 


Tron fge in Years 
Intake ] 6 7-9 10 1? 13-15 16-20 
Vig MAF MAF V M M Total 
White 
2 0 2 0 l l 0 0 l 0 0 ] 6 
3.9 7 2 0 0 l 0 27 
to 59 12 6 3 0 0 | 5 22 68 
6 7.9 27 17 6 0 11 135 
12 O-18.9 0 0 6 6 38 24 90 
16 0-17 0 0 0 2 ) 0 4 2 31 
Is 9-19 9 0 0 0 6 0 14 2 24 
0 0 0 0 25 7 39 
0 l l 0 3 9 S 
\ 
Numi 
Percer 
72.7 76.0 76.2 100 40.2 77.4 65.5 
Colored 
0 0 l 0 0 0 
3.9 10 2 0 l l 2 2 
> 9 9 1] 7 $ l 2 6 19 9 
99 $ 7 7 $ 14 16 16 
10 O-11.9 0 | ) l $ 6 IS 15 
14 0-15 9 0 0 2 0 5 10 + 
16. 0-17 9 0 0 0 l 2 
IS 0-19 9 0 0 0 0 0 0 
10 0 0 0 0 0 0 14 1 
Unknou 0 0 0 0 l 3 5 5 
Tota 24 26 22 24 9S 
Recommended 
Number 
nown 26 14 It 21 235 
Number 
rith less 
than recom 
mended 29 Is 22 24 12 14 16 21 54 75 285 
Percentage 
with less 
than recom- 
mended $5.3 75.0 84.6 77.4 85.7 100 762 91.3 56.8 82.4 76.4 


Recommended dietary allowances of iron for age and sex of Food and Nutrition Board, National 
Research Council. 25 children under 1 vear of age are omitted. 


M=Male F=Female 
(31) 
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time the sample of venous blood was 
drawn for other blood examinations. For cell 
hematocrit, oxalated blood 
Particular taken to avoid 
stasis and to secure proper mixing. Duplicat« 
cell counts were made by standard te chnique 
pipettes with Bureau 
of Standards checking — the 
“spread” or distribution of cells. Hemoglobin 
concentration with — the 
electrocolorimeter. Hematocrit 
with Wintrobs tubes, cen 
30 minutes at 2500 r.p.m., fol- 
lowed by centrifuging for additional periods 
5 minutes .and observation until 
were made in 
the usual manner and stained with Wright’s 
Stain. 


counts and was 


used care Was 


using 


and chambs rs 
certificates, and 
was determined 
| velvn values 
were obtained 


trituging fto1 


constant 


ume was obtained. Smears 


Although studies of the blood were made 
ind are reported in connection with — the 
study of the dietary intake of iron it must 
be pointed out that changes in the blood 


ire not necessarily a result of deficiencies of 


iron be low. 


Results. Drerary Intake. Table 1] 
shows the distribution of the dietary 
intakes of iron arranged according to 
and race, together with the 
and per cent of those with 
intakes less than the recommended al- 
lowances of the Food and Nutrition 
(National Research Council 
\s can be seen, the number with in- 
takes less than the recommended allow- 
ances is very great, 65.37 of the white 
subjects and 76.4 of the colored. Within 
the various age and sex groups there is 
considerable variation, the lowest inci- 
dence of deficient intakes by this stand- 
ard occurring in the adult men. and 
the highest in females, age 13 to 15. all 
of whom had deficient intakes by this 
standard. In general, the pattern of 
variation in the age and sex groups is 
the same in both racial groups, with 
the colored usually showing the greater 
per cent of deficiency in any individual 
group. In addition to these data, analv- 
sis on the basis of sex shows that 82.7% 
of the females over 13 vears old had 
less than the recommended intakes 
while only 51.6% of men over 13 had a 
similar deficiency. a difference found to 
he statistically significant. 


[his is discussed more fully 


age, SeX, 


number 


Board 
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AND PHYSICAL EXAMINATION. 
None of the subjects had a chief com- 


HisTor) 


plaint or a present illness of anemia or 
pallor, and none gave a history of such 
a diagnosis in the past month or year. 

Pallor of the skin was noted on 
examination in 54 (38 white and 16 
colored), pallor of the mucous mem- 
branes in 87 (60 white and 27 colored ). 
relatively the same proportion. Of 54 
with pallor of the skin, only 18 had 
pallor of the mucous membranes. Only 
2 had had operations within the year: 
only 3 had had more than 7 pregnan 
cies: 14 (of 53) had a concentration of 
hemoglobin below normal; 16, a red 
ll, a lower 
than normal packed cell volume; 6, a 


mean corpuscle volume below normal: 


cell count below normal: 


13, a mean corpuscle hemoglobin 


below normal; and 24, a less than nor- 
mal mean corpuscle hemoglobin con- 
centration. Eliminating duplication due 
to multiple defects 28 had some mani- 
festation of anemia. There was no sig- 
nificant difference between the colored 
and white subjects, except that the 
white subjects with pallor of the skin 
had lower values for all of the blood 
findings than their group as a whole 
while for the colored subjects the red 
counts and mean corpuscle hemoglobin 
values were not more often low than 
in their entire group. 

Of 87 with pallor of mucous mem- 
branes only 2 had had operations in 
the past vear; 11 had had more than 7 
pregnancies; 21 (24%) had a low con- 
centration of hemoglobin: 31 (367) 
had a red blood cell count; 22 

267) had a low volume of packed 
cells; 11 (138%) had a low mean cor- 
puscular volume; 20 (237) a low mean 
corpuscular hemoglobin; and, 25 (297 ) 


low 


had a low mean corpuscular hemo 
elobin Altogether, 35 

107) had one or more manifestation 
of anemia. Both white and colored sub- 
jects with pallor of the mucous mem- 
branes had blood values below normal 


concentration. 
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more often than the groups as a whole, 
except for the mean corpuscular hemo- 
globin concentration in the colored 
group. 
LABORATORY Finpincs. The distri- 
bution of the values for the concen- 


tration of hemoglobin is shown in 
Table 2. Among the white subjects 
most of the values fall between 10 and 
14.9 gm., although a considerable num- 
ber of adult men had values of 15 to 
16 gm. Somewhat the same pattern is 


rABLE 2.) DISTRIBUTION OF HEMOGLOBIN VALUES ACCORDING TO AGE, SEX 
AND RACE AND THE NUMBER AND PERCENT OF SUBJECTS 
WITH VALUES BELOW NORMAL® 
lye in Years 
Hemoglobin qm 19 1-9 10-12 13-15 16-20 21-4 Total 
er 100 MAF M&F V M 
White 

60-69 0 0 0 0 0 0 0 0 0 2 2 
7O- 7.9 0 0 0 0 0 0 0 0 0 l l 
so RO 0 0 0 0 0 0 0 l 
oo 91 0 0 0 0 0 0 0 0 0 2 2 
0-10 9 0 0 l 0 2 14 34+ 
11.0-11. 9 9 7 l 8 27 73 
12.0-12.9 1S 24 $l 20 t 9 0 12 18 70 196 
138.0-18 9 15 Is 10 6 12 10 47 67 192 
14 0-149 2 l 82 21 130 
15.0-15 9 0 0 a 0 l l 3 0 38 2 47 
16 0-16 9 0 0 0 0 0 0 3 0 8 0 [ll 
17 O-17 9 0 0 0 0 0 0 ] a 2 0 5 
Unknown 6 7 l | 0 7 + $l 2:3 St 
Total 1S 66 21 9 228 229 776 
Number known 35 +] 62 20 9 29) 197 206 692 
\ umb lou 

rmal 0 0 0 t 7 +6 62 
/ ent? mu 

mal 0 2 4 $2 0 0 §.3 3.0 3.6 22.3 9.0 
Colored 

70 7.9 ] 0 0 0 0 0 0 1 1 0 5 
Ss 0 8.9 2 0 0 0 0 l 0 2 0 5 10 
90-99 2 0 0 0 l | 0 l 0 5 10 
10. 0-10. 9 6 1 0 l 0 + 0 15 $2 
1 0-11.9 16 12 10 j l 9 80 102 
2 0-12.9 5 8 9 14 2 6 3 5 18 24 94 
13.0-13.9 0 0 3 5 $ l 5 0 27 10 54 
$ 0-149 0 0 0 2 3 0 7 2 23 3 40 
>.0-15 9 0 0 0 0 0 0 +] 0 13 0 16 
6.0-16.9 0 0 0 0 0 0 1 0 3 0 + 
7.0-17.9 0 0 0 0 0 0 0 0 0 1 1 
& 0-18.9 0 0 0 0 0 0 0 0 0 0 0 
9 0-199 0 0 i) 0 0 0 0 0 0 0 0 
0 0 20.9 0 0 0 0 l 0 0 0 0 0 0 

nknown 2 + l 0 l 0 2 1 + 3 18 

Total 34 24 26 31 15 15 22 24 98 96 I85 
Vumber known $2 20 25 $1 14 15 1) 28 94 98 367 
Vu mber belou 

3 0 0 0 2 + 1 16 10 9] 
Percent belou 

rmal 9 4 0 0 0 14.8 26.7 5.0 69.6 10.6 59.1 24.8 


* 25 children.under 1 year of age are omitted. See text for standard. 
2 grams applies to standards for children as well as adults. 


+M=Male; F=Female. 
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found in the colored subjects but a 
relatively greater number were found 
with values below 10 gm. The per- 
centages of those in the various age, 
sex and racial groups with hemoglobin 
concentrations below the normal range 
according to the standards of Win- 
trobe? have been calculated and are 
shown in Table 2. Except for the girls 
aged 16 to 20, and the adult women, 
the number of white subjects with a 
deficient concentration of hemoglobin 
is rather few. None of the children 
aged 1 to 3 were deficient by these 
standards. Among the colored subjects, 
however, although the number with 
deficient hemoglobin is correspondingly 
small in some groups, in children aged 
| to 3 about 10% were deficient, the 
deficiency in older females reached 
down to include girls aged 13 to 15 
vears old, bovs of the same age had 
some deficiency and the number of 16 
to 20 year old girls and adult women 
who were deficient was much higher 
than among the white subjects. Even 
10% of the adult men were deficient 
among the colored subjects. 

Because of the less close relation of 
red blood cells to iron metabolism the 
table of the distribution of the red cell 
counts is omitted to save space. Briefly. 
there was only one subject with a count 
less than 3 million and only 23 with 
counts below 3.5 million, 17 of these in 
women 21 years of age and over. How- 
ever, in all there were 236 (22.37) 
with counts below the lower normal 
range according to the standards of 
Wintrobe, a greater number with this 
characteristic of an anemia than those 
with a low hemoglobin concentration. 
14%. As in the case of hemoglobin, the 
proportion with deficient cell counts 
was greater in the women and older 
girls and higher in the colored than in 
the white subjects. 

The tables giving the distribution of 
values for the hematocrit (volume of 
packed cells), mean corpuscular vol- 
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ume, mean corpuscular hemoglobin. 
and mean corpuscular hemoglobin con- 
centration have been omitted because 
of lack of space, but certain of the 
findings, some of which are of great 
interest, can be described briefly. Hem- 
atocrit values (packed cell volume ) 
below the lower normal level (Win- 
frequent in the 
youngest children and in females 16 


trobe) were most 


and over. Thus in the white subjects 
children aged 1 to 3 and 4 to 6 had 
low values in 14.3 and 9.7% respec- 
tively, while children 7 to 9 and 10 to 
12 had low values in only 3.2 and 
2.4%. Bovs aged 13 to 15, 16 to 20, 
and men 21 and over showed an inci- 
dence of low hematocrit levels of 0 
6.1 and 9.6% respectively. Of girls aged 
13 to 15, there were none, but in sharp 
contrast girls 16 to 20 and women 21 
and over showed 33.3 and 34.9% re- 
spectively with low packed cell vol- 
umes. 

In the colored the same pattern oc 
curred, with children aged 1 to 3 and 
t to 6 having 25.0 and 15.0% with low 
hematocrit values. There were no chil- 
dren 7 to 9 and 10 to 12. or bovs 18 
to 15, with this finding, though girls 
of the same age, 13 to 15, had 6.7% 
with this abnormality 
16 to 20, and men 21 and over low 


In bovs aged 


values occurred in 5.0 and 17.07 re 
spectively, but in girls and women of 
the corresponding ages 52.2 and 52.57 
respectively showed this finding. 

It is of interest that although a low 
packed cell volume was rather frequent 
in children this deficiency was not 
severe in this age group. Thus, there 
were only 2 children with values 2 
standard deviations below the lower 
value of normal (Wintrobe ). However 
87 of white males. 147 of colored males 
16% of white females and 35% of colored 
females. 16 vears and older, had low 
packed cell volumes by this stricter 
standard. 

Because of the considerable 


SURVEYS OF NUTRITION OF POPULATIONS no 


error in counting cells, even with the One hundred and nineteen (32.6%) of 


“normal” standards 
of the calculated values of mean cell 
volume, mean corpuscular hemoglobin 
and mean corpuscular hemoglobin 
have been arbitrarily 
defined as that value representing 2 


best technique, the 


concentration 


standard deviations above or below 
Wintrobe’s figures. By this 
rather strict standard striking abnor- 
malities in characteristics are 
found in certain groups. Few children 
had a mean corpuscular volume below 
this level but of those 16 years of age 
and older, 8.6% of white males, 10.0% 
of colored males, 13% of white females 
| 22% of colored females had a de- 
creased mean cell volume. The differ- 


normal 


these 


rABLE 3. PERCENTAGE OF 


FREQUENCY OCCURRENCE 


children aged 1 to 16 had this abnor- 
mality, 20% among white and 53.6% 
among colored subjects. Nineteen per 
cent of white males and 45.6% of col- 
ored, 31.8% of white females and 70.6% 
of colored had such a deficient mean 
corpuscular hemoglobin concentration. 

Curiously, the frequency of this 
abnorm: ility was much the same in the 
various age, sex and racial groups, the 
lowest (25%) occurring in the white 
children and the highest (65%) in white 
boys, 1 to 15 (colored children 10 to 
12 had 61%), with the other groups 
approximately 35 and 50%. Verv few 
had an abnormally high mean cell 
hemoglobin concentration. 


ACCORDING TO AGE, 


SEX AND RACE WITH VALUES FOR MCV 2 STANDARD DEVIATIONS 
ABOVE NORMAL® 


{ye 1-3 1-6 7-9 10-12 
Sea M&F MAF M&F M&F 
Pe rcentage 
White 25 6 35 
Colored, 38 30 48 61 


*25 Children under | year of age are omitted. 
See text for standard. 


V=Male; F=Female 


nee between white and colored is less 
than for the volume of packed cells, 
though the colored subjects still have 
i higher frequency of the abnormality. 
Even more. significant changes are 
ound in the mean corpuscular hemo- 
obin. Low mean corpuscular hemo- 
‘lobins by the above standard, appear 
mong the children, (through 15), 
ing found in 11 white (4.8%) and 22 
olored (16%) respectively. Among 
hose 16 years and older, the women 
how a greater number with the abnor- 
nality, 1S% of white and 42% of colored 
emales. But, among the males, this 
bnormality was no more frequent than 
he low packed cell volume or mean 
ell size (M.C.V.). 
\ low mean corpuscular hemoglobin 
oncentration was still more common. 


13-15 16-20 
M F M F M F 
65 2 10 48 32 35 
0S 53 15 26 34 34 


In addition, and in contrast to the 
findings of decreased mean cell vol- 
ume, mean corpuscular hemoglobin 
and mean corpuscular hemoglobin 
concentration (characteristic of the 
hypochromic anemia of iron defic- 
iency ), there was an unexpected and 
surprisingly frequent macrocytosis ac- 
companied by some anemia. Some 
35.8% of colored and 37.5% of white sub- 
iects had a mean cell volume above the 
arbitrary upper limit of “normal” (2 
standard deviations above Wintrobe’s 
upper limit of normal). The various 
age, sex and racial g groups showed some 
interesting variation in frequency of 
this abnormality (Table 3). Also, 16.5% 
of white and 11.6% of colored subjects 
had a higher than normal mean cor- 
puscular hemoglobin (MCH) by the 
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10) YOUMANS, PATTEN, KERN, 
same standard. Such abnormally high 
mean corpuscular hemoglobins were 
more frequent in the older subjects 
(Table 3), except among the colored 
where the highest incidence was in 
children aged 7 to 12. 

Very few subjects had an abnormally 
high mean corpuscular hemoglobin 
concentration (1.4% of whites and 1.5% 
of colored) and almost none (2 sub- 
jects ) had abnormally high packed cell 
volumes. 

In order to study the macrocytosis 
more carefully, a group with a mean 
corpuscular volume of 4 standard devi- 


rABLE 4 
CORPUSCULAR VOLUME 


STEINKAMP, 


NUMBER AND PERCENTAGE ACCORDING 


JOHNSON, BALL: 
so-called hyperchromia with this mac 
rocvtosis 1s apparent. 

Attention to the rathe 
uniform incidence of the macrocytosis 
throughout the population, the latter 
being quite evenly divided between 
men and women. In columns 


is directed 


tf and 5 
it is seen that red cell counts below 
normal were somewhat more frequent 
in the colored. Somewhat the same is 
true of red cell counts below 4 million 
(columns 6 and 7), though here sex 
seems to play a part and this finding 
is more frequent in women, white and 
colored, and in colored children. 

TO AGE 


SEX AND RACE WIPE A MEN? 


MCV) MORE THAN 4STANDARD DEVIATIONS ABOVE THEIR NOR 


MAL AND CERTAIN OTHER CHARACTERISTICS" 


MCV more 
than 4 S.D 
above 
Vo normal m 
eram- 

Race ined Vo LY 
Whit 227 37 16 } 
Colored 138 33 24 32 
White men 250 26 11 23 
Colored men 114 13 11 12 
White women 237 38 16 29 
Colored women 116 19 16 17 

25 children under 1 year of age are omitted Mi 


hemoglobin: S.D., 


ations above Wintrobe’s upper normal 
limit was selected to still further de- 
crease the effect of possible errors in 
counting the red cells.° 

There were 166 individuals with such 
a finding, 37 white and 33 colored 
children aged 1 to 15, 26 white and 13 
colored men and 38 white and 19 col- 
ored women, 16 and over. Other perti- 
nent characteristics of the blood in this 
group are shown in Table 4. The fre- 
quent association of an anemia and a 


andard deviation 


Vol \_D. above norma 
VCH 
than 
RBC Be HB! abore 
norn nor 
Vo \ Vo 
Childrer 
So 2 ) 13 
fdults 
SS 10 1] 10 
) 1] S4 
73 20) 5 9 24 0 
SS 15 79 12 63 15 
mean corpuscular volume; MCH, mean corpus 


The small number of children with 
an abnormally low hemoglobin is strik- 
ing (columns 8 and 9) and this finding 
is again most frequent in the colored 
men and women. In the last 2 columns 
is shown the relatively large proportion 
of those with the mean corpusculai 
hemoglobin significantly above normal 
and it is interesting that these per- 
centages are almost identical with those 
for the incidence of a red blood count 
below 4 million. 


* The results of an analysis of this group were reported at a meeting of the Association of 


American Physicians, at Atlantic City, May 


1946. Trans 


Assn. Am. Phvs., 59, 252, 1946. 


) 
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SURVEYS OF NUTRITION OF POPULATIONS OF 


\ further analysis failed to reveal 
any very. significant characteristics of 
macrocyvtosts 


those subjects with the 


and anemia. detailed analysis of age 
a fairly uniform distri- 
throughout, though with a 
somewhat greater incidence after 40 in 
adults, so in the white than in 
the colored subjects. Average age for 
colored children was somewhat under 
that of white 
nificant 


incidence shows 
bution 


more 


children. No very  sig- 
correlation was found with 
other findings of the survey. A relation 
to past illnesses or operations was lack- 
lactation were 
more frequent among the women than 


ing. Pregnancy and 


among the other women of the popu- 
lation, but the number of past preg- 
greater. 
Daily caloric intakes were more often 
deficient in those with anemia than in 
the poplation as a whole, but the in- 
take of those members of the vitamin 
68 complex which could be determined 
was little, more deficient. 

The intake of animal protein, though 
low, was no lower than for the popu- 
lation generally. Perioral lesions, sug- 
of nutritional deficiency, were 
ibout twice as common in those with 
this anemia, edema about twice as com- 
mon and alteration in the tendon re- 
flexes, significantly, but not greatly, 
more frequent. 


nancies Was not significanth 


if any, 


gestive 


These studies were interrupted by 
the war but we later had an oppor- 
tunity to reexamine many of these 
eople. Of the 80 with red cell counts 
below 4 million, 78 were traced. Four 
had died, 7 had left the region, and 5 


vere uncooperative. Of the remaining 


62. 33 (53%) still had macroevtosis and. 


inemia. Five of these, 3 white women, 
white and 1 colored child, had a red 
ell count below 4 million. These 5 
vere given 20 mg. of folic acid intra- 
nuscularly and all responded with a 
‘light but definite reticulocytosis. 
Discussion. Although for the pur- 
voses of this study changes in the 


been considered with the 
dietary intake of iron and an anemia 


blood have 


taken as some measure of a deficiency 
of that nutrient, it must be 
bered that a deficiency of iron is not 
the only cause of anemia and the oc- 
currence of an anemia, even of the 
simple hypochromic (low hemoglobin ) 
type does not necessarily mean a die- 
tary deficiency of iron. Actually, it is a 
complicated matter. In the first place, 
iron deficiency anemia is seldom the 
result of a lack of dietary iron. Most 
often it is the result of one or more 
a, an undue loss of blood 


ot 3 causes: 
(bleeding); b, a too great loss of iron 
from the mother by transfer to hei 
children (fetuses); and, c, a failure of 
the fetus to receive an adequate store 
from the mother, a reserve sufficient to 
protect it during growth. Thus, in two 
of these the iron deficiency anemia is 
due to a loss of iron rather than a 
failure of intake and, in the other, to 
causes not primarily dietary. Further- 
more, when iron deficiency does occur, 
it can seldom, if ever, be relieved by 
dietary iron done even at the highest 
levels intake. Dietary iron cannot even 
entirely prevent such iron deficienc \ 
anemia. It does, however, tend to main- 
tain the body stores and preserve them 
against the customary drain of men- 
struation, child bearing, childhood 
growth and the ordinary losses of iron 
associated with accident and disease. 
It is in this way that the iron acquired 
in the food he ‘Ips to prevent the occur- 
rence and lessen the severity of iron 
deficiency anemia. 

Under these circumstances it could 
be predicted in which groups of a 
population the greatest amount of iron 
deficiency anemia would be found. 


namely, in women bey ond puberty, 
and in childre nm. A scattering would be 
found others who had various ill- 


nesses or losses of blood other than 
that occurring in menstruation or child- 
birth. It might further be predicted 
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that relatively little relation would be 
found between the intake of 
the occurrence of this form of anemia. 
Both predictions are largely fulfilled in 
the study reported here. Most of the 
anemia characterized by 
globin 


iron and 


a low hemo- 


was found 


in the girls and 
women over 16. In children there was 
less than might have been expected. 
It is of that there 
more in colored children than in white 
and that in the former it occurred in 
children aged 1 to 3 and in the latter 
in those 4 to 9. This suggests that the 
colored children had a poorer endow- 
ment at birth (a larger number of the 
but that 
they supplemented this in later vears 
to a greater extent than did the white 
children. The incidence — of 
anemia in colored girls aged 13 to 15 
and its occurrence in boys of the same 
age in comparison with the white sub- 
jects of the same age is of some inter- 


some interest Was 


colored women were anemic 


greater 


est. 


As expected, for reasons already 
given, there was no correlation between 
the levels of iron intake and the occur 
rence of 


Furthermore. since 


two-thirds of 


anemia. 
about the entire 
had intakes below the recommended 
allowances of the Food and Nutrition 
Board, no 


group 


between — the 
intake up to those 
amounts, and the degree of changes in 


correlation 
various levels of 
the blood could be expected. 

already stated. iron 
deficiency. dietarv or otherwise. is not 


However, as 


the only cause of anemia. It is 
even the only 


not 
v nutritional cause of an 
anemia. Therefore, though it is prob- 
able that many, perhaps the majority. 
of cases of anemia were of the iron 
deficiency type, others may have had a 
different cause. This is further indi- 
cated bv the very interesting and 
somewhat lnexpected finding of the 
cases of macrocytic, so-called hyper- 
chromic, anemia. The most striking and 
frequent evidence of this abnormality 


STEINKAMP, 


JOPNSON, BALI 


was the macrocyvtosis which was tound 


even more often than a lowered hemo 
cell count. We 


must accept that errors in technique 


globin or a reduced 


may account for part of this (though 
we took the 
deviations above Wintrobe’s upper nor- 


critical level as 2 standard 
mal value). Nor has this finding been 
compared im each instance with the 
corresponding red cell count, hemo 
globin Nevertheless 
number in which 


and hematocrit. 


there is a sufficient 


this has been done to show. that. in 
manv there was anemia (low red cell 
count and hemoglobin) and a signifi 


cant number in which the anemia was 
severe (red cell count. be- 
The frequent lack of a 
corresponding high mean corpuscular 
hemoglobin (MCH) may be explained 
by a 


moderately 


low 4 million 


deficiency, 
which is also suggested by the infre- 


complicating 
quent occurrence of an increased mean 
corpuscular hemoglobin concentration. 

There appears to have been, then, a 
macrocytic 
(7.5% of the 
total population with such an anemia 
and of a grade of t million 
red The such an 
anemia is at present not apparent. The 
closest examples of such an anemia of 
this tvpe occurring rather evenly in all 
groups of a general population is, per- 
haps. the so-called “Tropical Macro- 
cvtic” anemia or the “Nutritional Mac- 
rocvtic” anemia in this and other coun- 
the zone. Such 
anemias have been related by some to 
deficiencies of the B complex, but also 
to deficiencies of other nutrients. The 
experimental production of anemia in 
animals by diets deficient in such fac- 
tors as py ridoxine, pantothenic acid 
and folic acid suggest that such defici- 
encies mav be the cause of anemia in 
man. 


considerable amount. of 


anemia in this population 


less than 


cells cause for 


tries in temperate 


As vet, however, such a causal 
relationship has not been demonstrated. 
The finding of such an anemia in a 
population which, while exhibiting no 


in 
ac- 
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SURVEYS OF Ni 


obvious nutri- 
disease, consumed ; 
diet that not infrequently was be ie 
desirable standards, suggests the exis- 
of a common die ‘tary deficiency 
ot a tactor or factors closely concerned 
with maintaining a normal blood. 


very great amount of 


tional deficiency 


tence 


Summary. The results of 


study of 
the nutrition of a rural population of 
1200 persons in Middle Tennes- 
see, in respect to the intake of iron, 
signs and symptoms of anemia and the 
condition of the 


blood are reported. 
The latter includes the concentration 
of hemoglobin, the red cell count, the 
and the calculated 
corpuscular volume, mean 
corpuscular hemoglobin and mean cor- 
puscular hemoglobin concentration. 
The daily intake of iron as deter- 
mined study of the diet was 
found in a large percentage of the pop- 
ulation to be below the 
monly recommended. 


hematocrit values 


for mean 


from a 


levels com- 
Significant 
differences 


age, 
were ob- 
served, The medical history and physi- 
cal findings were relatively insignifi- 


sex and. racial 


cant 

(An anemia, as measured by the con- 
centration of hemoglobin, was found in 
ipproximately 14% of the population, 
but there was a wide variation in fre- 
in the various age, sex and ra- 
ial groups. The incidence was greatest 


PRETION 


POPULATIONS 


in females at the age of puberty and 
beyond, and generally greater in the 
colored than‘ in the white subjects of 
the respective categories. In general, a 
reduction in red cells below normal 
was more frequent (207) than a reduc- 
tion in hemoglobin. 

A decreased mean cell volume (mic- 
rocvtosis ) was found in a considerable 
number (8 to 227) 16 vears of 
age and older; and there was a decrease 


of those 


in the mean corpuscular hemoglobin in 
from 1S to 42% of females in this age 
group. 

cell volume (macro- 
cytosis ) in over one-third of the popu- 
lation was a surprising finding. In 166 
individuals there 


An increased 


was a macrocyvtosis 
with the values for the mean corpuscu- 
lar volume more than 4 standard devi- 
ations above Wintrobe’s upper normal 
limits. Of this latter group, 89 and 97% 
(white and colored, respectively ) 
red cell counts below normal and : 


to 51% had below 4 million. Five of 
these subjects later given a_ single 
injection of 20 mg. of folic acid re- 


sponded with a slight but definite retic- 
ulocytosis. Some 11 to 16% of the pop- 
ulation (colored and white, respective- 
lv) had a higher than normal 
corpuscular hemoglobin. 

The significance of some of the data 
and other findings of the study are 
discussed. 


mean 
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THE severity and prevalence of rheu- 
matic fever and rheumatic heart dis- 
ease in Texas have been studied by 
several 
various 


with 
conclusions being reached. 
from the Gulf area® 
have emphasized the relatively benign 
character of the rheumatic state 
seen there, and also its low degree of 
prevalence. In Northern Texas, how- 
CVeT. these diseases have been reported 
to be an important cause of death and 
their prevalence there seems to be con- 
siderably As 
evidence that rheumatic fever 
may be more severe in its manifesta- 
tions in a cold climate, and also that 
the disease might have a higher mor- 
tality in cold areas'*:!7.25.4?, it appeared 
possible that climatic differences might 
explain these apparent discrepancies 
regarding the importance of 
matic fever as a 


previous investigators, 


Survevs 


as 


there is 
some 


rheu- 

death in 

Texas. This seemed more probable in 

view of the great distances and vari- 

able meteorological conditions en- 

countered in this state, where the win- 
(40) 


cause oft 


ter climate, in particular, varies from 
harsh and cold in the northernmost 
the state to mild and 
tropical in the southernmost portions. 


areas of sub- 

In attempting to gain a general con- 
cept of the relative severity and prev- 
alence of acute rheumatic fever in 
various portions of the state of Texas, 
of the number of 
deaths from this disease, exclusive of 
chronic rheumatic heart disease, was 
decided upon as the most readily ob- 
tainable index of these aspects of acute 
rheumatic fever. While it would have 
been desirable to determine the num- 
ber of such deaths in relation to the 
total number of first attacks of the 
disease (i.c., the case fatality rate ) this 
was not deemed feasible, since it is 
almost impossible to determine accur- 
ately the total number of first attacks 
in any period of time for such a large 
geographic region. Furthermore, it was 
thought to be equally difficult to esti- 
mate the number of deaths that had 
occurred during acute exacerbations of 
pre-existing chronic rheumatic heart 


a determination 


DEATHS FROM ACUTE RHEUMATIC FEVER TEXAS 


Hence, 
the number ot deaths trom acute rheu- 
as reported the 
department of vital statistics, Texas 
State Board of Health, were deter- 
mined tor the calendar vear of 1946. 
These were then graphically depicted 
in a spot map of the state to show their 
geographic occurrence, by counties, in 
the various portions of the state. The 
deaths were then related to the mean 
January temperature for the county 
involved, and a comparison of the 
death rate in the counties with cold 
winters and relatively warm winters 
Was made. 


disease. in the present survey 


inatic fever, 


The relationship of such mortality 
figures to the overall prevalence of 
rheumatic fever in any given area is 
debatable. Although previous efforts 
have been made to estimate the num- 
ber of persons with rheumatic disease 
in a given region from mortality sta- 
8.39 such attempts prob- 
ably give only a rough estimate, at 
best. However, insofar as the mortality 
rate from acute rheumatic fever re- 
flected the prevalence of rheumatic 
fever in the areas studied, the results 
of the present survey can be consid- 
ered as giving a rough index of the 
general frequency of this disease in 
those regions. As rheumatic fever has 
been said to be an “urban” dis- 
ase! it was also deemed of 
interest to relate the death rate, in cer- 
tain sample counties, to the population 
density per square mile. While this 
would give no index of crowding of 
ndividuals within homes, it might re- 
eal possible differences in death rates 
between urban and rural areas. 

Results. During the calendar vear 
1946, a total of 63 deaths was reported 
acute rheumatic fever in Texas', 


tistics alone’ 


exclusive of deaths due to chronic 


rheumatic heart disease. Reference to 
rig. 1 reveals that these were most 
iumerous in the northern and eastern 
vortions of the state. There were, how- 


January 


ever, several deaths in the south cen- 
tral (San Antonio) and far western 
(El Paso) regions. Especially note- 
worthy was the rarity of deaths en- 
countered in the southern portions of 
the state. With a few exceptions, it 
will be seen that the counties along 
the southern border, including those 
adjacent to the Gulf of Mexico, showed 
very few deaths. In the San Antonio 
area (Bexar County) several deaths 
were reported from acute rheumatic 
fever. However, in addition to the 
civilian population, this area also con- 
tained an especially large number of 
military personnel in 1946, many of 
them living in barracks. The occur- 
rence of rheumatic fever in epi- 
demic form under condi- 
tions? has been re- 
ported previously, and might have 
been responsible for some of these 
reported deaths. A large army general 
hospital, also in this area, received 
many acutely-ill patients from home 
and abroad, including patients with 
rheumatic fever. For these reasons this 
county was thought to represent a 
special problem, unique in comparison 
to other counties in the state, and 
many of the deaths reported were 
possibly due to various combinations 
of these special factors just noted. 

In an effort to determine the rela- 
tionship of climate to these deaths, it 
was decided to utilize the normal tem- 
perature for January (based in each 
case on an average of many years of 
previous readings*') for each county, 
as an index of the severity of the win- 
ter experienced in that area. It was 
found possible to divide all counties 
in the state into those with a normal 
January temperature of 55° F. or 
above, and _ those’ counties with 
one below 55° F. A_ majority of 
the counties fell into the latter 
group, although 17 counties (Fig. 
2) were found to have a_ normal 
temperature of 55° F. or 
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thove. Reference to Big. 2 reveals that “oecurence ob acute rheumatic lever 
an overwhelming majority of the deaths. observations of normal 
deaths occurred in the colder counties ary temperature and also of popula 
62 of the total 63 deaths occurring in tion density were determined in § 


these areas. On the other hand, the sample counties with different climatic 
warmer counties, with a population conditions and in various parts of the 
of nearly 2 million persons, revealed — state. ‘These counties were located in 
only 1 death from acute rheumatic the central, northern, southern, eastern 
fever in 1946. Although a much larger and western areas of Texas. Reference 
portion of the population resided in to Fig. 3 shows that in general the 
the colder counties, the preponderance highest death rates (per 100,000 popu- 


Fig. 1 Deaths from acute rheumatic fever in Texas 1946. Total 63 


of rheumatic fever deaths in these lation) apparently occurred in the 
counties was not due to the greater counties with the lowest normal Jan- 
population alone. This will be seen uary temperatures, this correlation 
readily when the death rates per 100,- being quite striking. The death rate did 
000 population in the 2 groups are not appear to bear any close relation- 
compared. The group of colder coun- ship to population density, however. In- 
ties had a death rate from acute rheu- deed, some of the highest death rates 
matic fever (0.95) which was over 4. for acute rheumatic fever were found 
times as great as the death rate for in colder areas with relatively sparse 
the warmer counties (0.22). population density. Some of the areas 

To bring out further the correla- of greater population density had little 
tion between winter weather and the or no occurrence of deaths due _ to 
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acute rheumatic fever; however, in this 
particular regard the present data were 
probably not adequate for any final 
conclusions. In general, therefore, from 


ciated with a higher death rate from 
acute rheumatic fever. It should also 
be noted that the mortality rate 
appeared relatively high in the region 


these data the occurrence of low win- of El Paso. the county with the highest 
ter temperatures appeared to be asso- altitude and with a comparatively low 
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normal January temperature. As_ will 
be seen below, an increase in preva- 
lence, and possibly in severity, of the 
disease in mountainous areas has been 
reported before, both in the United 


and in the reports of 
Chavez® from mountainous areas in 
Mexico. 

When the variations in mortality 


rates in different counties were noted, 
the possibility was considered that 
these variations were due to differences 
in the accessibility ot adequate diag- 
facilities. Furthermore, as 
pointed out by Rutstein*’, physicians 
tend to diagnose rheumatic fever with 


nostic 


greater frequency in some communities 
than in others. Toa certain extent these 
factors were possibly operative here. 
However, when certain of the heavily 
populated counties compared, 
these sources of error seem less prob- 
able. Thus Dallas and El Paso, 2 of 
the “cold” urban counties with good 
diagnostic facilities available (includ- 
ing adequate hospital installations and 
also, in Dallas, a children’s hospital 
and a medical school), reported 7 and 4 
deaths, respectively, from acute rheu- 
matic fever. 


are 


Harris 
(the latter including Hous- 
both also with good diagnostic 
conveniences available (including good 
hospital facilities and a medical school 
in both communities) and 
among the “warm” urban counties, 
reported no deaths and 3 deaths, re- 
spectively, from acute rheumatic fever. 
In accord with the greater number of 
deaths in the colder Dallas and El Paso 
regions, the mortality rates per 100,000 
population were significantly higher 
than in the warmer Galveston and 
Houston areas. While not an absolute 
indication, these comparisons indicate 
that the differences in mortalitv rates 
in “eold” 


Galveston 
counties 
ton ) 


classified 


“warm” counties are 

probably real. rather than apparent. 
Discussion. From various regions on 

the North American Continent, evidence 


and 


CHAPMAN, 
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has accumulated which indicates that 
rheumatic fever and rheumatic heart 
disease may manifest a higher mortal- 
ity rate in cold than in warm areas. 
Mills2° map of death rates from acute 


rheumatic fever (white race only) 
reveals a definitely higher death rate 
in Canada. in the northern United 


States, and in the mountainous states 
than in the southern portions of the 
country. In other data in this same 


Mills, still 


there is 


survey. by more 
striking eviderice of the northward 
increase of deaths from acute rheu- 


matic fever in the Negro race. His 
data that the i 
incidence of acute rheumatic fever is 


also show increase 
relatively greater, when cold areas are 
considered, than the increase in deaths 
from this ailment. In regard to this 
disease he states, “It strikes most fre 
the stormy 


portions of the temperate zones, and is 


quently in cooler, more 
there a more violent form of infection. 
In the tropics and subtropics, it is 
markedly and 
benign in course”. His paper, however, 
does not present data revealing the 
death rate for acute rheumatic fever 
in Texas. A 
due to 


less frequent more 


similar survey of deaths 
fever has 
reported from figures compiled by the 
Metropolitan Life Insurance 
pany", showing the mortality rate in 
white persons 5 to 24 years of age. 
This latter study includes both rheu- 
matic and chronic rheumatic 
heart disease, and shows a definitely 
higher death rate in the colder north- 
ern and mountain states. 

Individual from specific 
areas also point toward a more severe 
clinical 


rheumatic been 


Com 


fever 


reports 


rheumatic 
increased mor- 
talitv rate for this disease in cold cli- 
Wedum cf al.*?. in Den 
ver, reported that the death rate from 
rheumatic fever in this relatively 
region appeared 


course of acute 


fever, and also to an 
mates. Thus 
cold 


disproportionately 
high, in relation to the existing prev- 
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alence of the disease, as seen in 
school children. Furthermore, these 
authors believed the disease more 
severe in this area. Similarly, Howard 
and Mills'? stated that the clinical 
characteristics of the disease as seen in 
\fontreal were more severe than in 
other regions located further south. 
Hench et al.'* also stated that rheu- 
matic fever seemed to be more severe 
in the colder parts of the temperate 
zone than in the warmer areas. 

In contrast to the above reports, 
rheumatic fever has been reported by 
several .writers as having a_ milder 
character in warm areas. McLean™ 
reported that in Alabama the disease 
was characterized by the mildness and 
infrequency of arthritic symptoms, and 
that chorea apparently pursued a mild- 
er course there. However, he also re- 
ported that there was a relatively high 
prevalence of cardiac disease, despite 
the insidious onset. In this same report 
McLean stated that Longcope also 
reached similar conclusions in Balti- 
more. Mills*° view that the disease 
pursues a more benign course in sub- 
tropical areas has already been quoted 
above. Bitzer and Cook?, in Florida, 
reported that the disease as seen there 
was quite mild in its manifestations, 
and they attribute these facts to the 
warmth of the climate. In contradis- 
tinction to these views, Jones et al.'8 
have reported that transportation of 
rheumatic fever patients rela- 
tively cold temperature to subtropical 
ireas failed to change materially the 
course of the established disease in 
many cases. However, in a discussion 
of this same report of Jones and _ his 
issociates'*, Nichol, summarizing his 
experiences in Florida (Miami), and 
Holbrook™, reviewing personal obser- 

itions from Arizona (Tucson), both 
reported a verv low recurrence rate 
for rheumatic fever in these two warm 
areas. 


When the effect of climate on the 


prevalence of rheumatic fever is con- 
sidered, in  contradistinction to its 
effect on severity and mortality rates, 
there is also considerable evidence 
that rheumatic heart disease and rheu- 
matic fever are more commonly seen 
in colder areas. The studies of Seegal 
and Seegal®***, of Harrison and 
of Nichol?'!, and Faulkner 
and White® all showed a higher prev- 
alence ratio for the disease in the 
northern United States than in the 
south. The careful studies of Paul and 
Dixon*" of rheumatic heart disease in 
American Indian children in various 
climates also supported this concept. 

When the previous reports concern- 
ing the severity and prevalence of 
rheumatic fever and rheumatic heart 
disease in Texas are considered, it is 
evident that there is considerable vari- 
ation of opinion among different inves- 
tigators. To a certain extent these 
opinions are split along geographical 
lines. Thus Fashena* reported that 
active rheumatic fever, chorea, and 
rheumatic carditis were the greatest 
single causes of death during a 2'2 year 
period of observation in a children’s 
hospital in north Texas (Dallas). The 
clinical characteristics of the disease 
were fairly severe, as observed by 
Fashena. In the same city, by contrast. 
Winans and Dunstan** found a_hos- 
pital admission ratio for rheumatic 
heart disease that was lower (0.57) 
than in many northern and some 
southern areas. However, it may be 
significant that the latter studies in- 
cluded a much larger number of adults 
than Fashena’s group. Shelburne** in 
Dallas. and Parson??, also in North 
Texas and in Arkansas (Texarkana), 
found rheumatic fever to be a fairly 
common etiologic factor in heart 
disease. 

When reports from the Gulf area of 
Texas were considered, in general the 
reports stressed the rather benign clin- 
ical course of the acute disease, and also 
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the relative infrequency with which 
rheumatic fever and rheumatic heart 
disease were encountered in hospital 
practice. Thus Decherd and Herrmann® 
stated that (in the Gulf Coast Area of 
Texas) rheumatic fever patients were 
less likely to show the acute symptoms 
of the disease, that ( 
less frequent, and that such patients 
survived to a riper age in that region. 
These diseases were also encountered 
quite infrequently in patients admitted 
to the hospital, constituting only 0.2% of 
all admissions (cp. report of Winans 
and Dunstan above ). In another report 
Herrmann 


recurrences were 


also 
emphasized the relative infrequency of 
rheumatic heart disease in Texas and 
stated that its prevalence appeared to 
be decreasing further in the last 
Stone and Vanzant** and 
Schwab and Schulze*! also have re- 
ported a low prevalence of rheumatic 
heart disease in hospital practice in 
Galveston. Reports from Army Air 
Force stations in World War II also 
showed a higher rate of incidence of 
rheumatic fever installations in 
north Texas, compared with those fur- 
ther south’®, 

The results of the present study 
indicate that the mortality rate for 
acute rheumatic fever is higher in those 
areas of Texas that are subject to fairly 
cold winters, than in counties with 
mild winters. There are two main fac- 
tors that may explain this apparent 
difference, namely, variations in the 
severity of the disease or variations 
in its prevalence. From. this survey 


and his associates™ 


decade. 
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alone, neither factor can be singled out 
as the more important cause. It seems 
reasonable to conclude that in the 
areas the mortality rates 
appeared highest, the disease might 


where 


have been present in a more sever 
form. However, an attempt to conclude 
that the prevalence ratio was higher 
in these same “cold” areas is probably 
not justified on the basis of the present 
data. Nevertheless, from a study of the 
previous reports in various parts ot 
Texas and the United States, described 
likely that both the 
prevalence and the severity of acute 
rheumatic greater in the 
colder areas of Texas. The exact man- 


above, it seems 


tever are 


ner in which a cold climate could pro- 
duce an increase in either the preva 
lence or severity of the disease is still 
probably unknown. Since acute rheu- 
matic fever frequently follows in the 
wake of streptococcic infections of the 
respiratory tract, it seems possible’ that 
climate might exert its effects either 
by facilitating the transfer of 
tococci, and possibly increasing their 
affecting the 
However, until the exact etiology’ of 


strep- 


virulence. or by host. 


rheumatic fever is known, such con- 
cepts must remain largely conjectural. 

Conclusions. A survey of acute rheu- 
matic fever deaths in Texas revealed 
a higher death rate for the disease in 
than in those where 
mild or subtropical winter weather 


colder counties 


normally prevailed. The association of 
climatic differences with variations in 
the severity and prevalence of rheu- 
matic fever is discussed. 


The authors wish to express their gratitude to Dr. David D. Rutstein for helpful advice 
given during this study, and to Dr. George W. Cox and Dr. W. A. Davis, Texas State Board 
of Health, for technical assistance in compiling data used in this survey. 
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CEPHALIN-CHOLESTEROL 


FLOCCULATION REACTION IN 


RHEUMATIC HEART DISEASE—PART 1 


By R. W. Kussang, M.D. 
R. S. Froter, M.D. 


THOMAS E. CLARK, 


\L.D 


AND 


]. J. Conn, M.D. 


COLUMBUS, OHIO 


From. the 


Colle ge ot Medicine, 


A LARGE percentage of a group of 
patients with acute and chronic poly- 
arthritis was 
Stolte' to 
normal 


and 
deviations from the 


found by Bingen 
show 
in various liver function tests. 
In a preliminary report® we described 
the results of the investigation of 137 
cases of rheumatic heart disease by 
the cephalin-cholesterol flocculation 
test as described by Hanger. Since the 
cephalin-cholesterol flocculation reac- 
tion was found positive in 72% of these 
cases, a large sample was investigated. 
A series of 418 cases of rheumatic heart 
disease were studied and of these 16 
were discarded, because of the follow- 
ing complications: gall bladder disease, 
pregnancy, malaria, syphilis and tuber- 
culosis. There was no other special 
selection made in the remaining 402 
used, but they were taken as 
they presented themselves for examin- 
We _ regarded the  cephalin- 
cholesterol flocculation test as de- 
scribed by Hanger** as ideal because 
it has been shown that a cephalin- 
cholesterol emulsion is  flocculated 
by serum from patients with active 
disturbances of the liver parenchyma 
and parallels the severity of the 
dysfunction. It may therefore be em- 
ployed to estimate the degree or per- 
sistence of an active liver process. The 


cases 


ation. 


L (48 ) 


Cardiological and Pathological Departments of th 
and White Cross Hospit il 


Ohio State University 


test 
same 


the 
results 


was always 


performed by 
the 


Plus-minus and 


technician and 
checked by one of us. 
plus one reactions were considered as 
negative. 

Results. There 16 probable 
cases of rheumatic heart disease in the 
102 uncomplicated cases which were 
also leaving 386. Of this 
group 228 (67%) had a + 2 or greater 
cephalin-cholesterol flocculation reac- 
tion. There were 350 cases that had 
valvular which 210 (607 
had positive reactions. Ot these cases 


were 


discarded, 


lesions of 


there were 304 that did not have 
auricular fibrillation, heart failure or 
both, with 176 (58%) that showed a 


division of this 
group as to the various valvular lesions 
is shown in Table 1. There were 32 
cases with no valvular lesions of which 
§ had fever and 4 
(50%) had positive reactions, while 24 
cases without activity showed 11 posi 
tive (46%). There were 41 
cases of auricular fibrillation of which 
29 (71%) had + 2 or greater positive 
reactions; 26 also had heart failure 
and of these 20 (77%) had positive 
while 11 cases that had 
auricular fibrillation only, had 6 (55%) 
positive. Thirty-seven cases of heart 
failure showed 28 (75%) with + 2 or 


positive reaction. A 


active rheumatic 


reactions 


reactions, 


the 
ults 
and 
as 


ible 
the 
vere 
this 
ater 
eac- 
had 


have 


this 
sions 


e 32 


hich 
id 4 
le 24 
posi- 
e 4] 
vhich 
sitive 
ilure 
sitive 
had 
59% ) 
heart 


or 
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greater reactions, but when no irreg- 
larity complicated the heart failure 5 
of 9 cases (56%) were positive. The total 
number of cases of intraventricular 
block was 7 of which 6 (86%) had 
positive reactions, and when compli- 
cated by heart failure, or auricular 
fibrillation the percentage was 100 in 
and-3 cases respectively. The rela- 
tionship of auricular fibrillation and 


TABLE 1. 
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The age range in the entire group 
of rheumatic heart disease was from 
5 to 72 vears. In order to determine 
whether or not aging had any relation- 
ship to this phenomenon the cases 
were subdivided into decades as shown 
in Table No. 3. This however gave no 
information as to how long rheumatic 
heart disease must be present before 
positive cephalin-cholesterol floccula- 


RELATION OF CEPHALIN-CHOLESTEROL FLOCCULATION REACTION 


AND VALVULAR LESIONS OF RHEUMATIC HEART DISEASE. 304 CASES.* 


Valvular Lesion 
Mitral Insufficiency 
Mitral Stenosis 
Pulmonary Stenosis 
Aortic Insufficiency 
Pulmonary Insufficiency 
Mitral Stenosis and Insufficiency 
\ortic Stenosis and Insufficiency 
\ortic Stenosis and Mitral Insufficiency 
Aortic Insufficiency and Mitral Stenosis 


Pe ree ntage 


Positive Negative Positives 
42 55 
5S 61 
16 
0 0 
28 11 
67 
0 2 0 
2 | 33 


Plus 1, plus-minus and minus were considered negative. 


TABLE 2.-- RELATION OF CEPHALIN-CHOLESTEROL FLOCCULATION REACTION 
WITH VALVULAR LESIONS COMPLICATED BY AURICULAR FIBRILLATION 
AND HEART FAILURE. 


AURICULAR FIBRILLATION. 15 CASES.* 


Valvular Lesion 
Mitral Insufficiency 
Mitral Stenosis 
Mitral Stenosis and Insufficiency 


HEART FAILURE. 11 CASES. 


Mitral Insufficiency 
Mitral Stenosis 
Mitral Stenosis and Insufficiency 


HEART FAILURE AND AURICULAR FIBRILLATION. 25 CASES. 


Mitral Insufficiency 

Mitral Stenosis 

Mitral Stenosis and Insufficiency 

\ortic Insufficiency and Mitral Stenosis 
Pulmonary Stenosis 


Positive Negative Percentage Positir: 
3 0 100 
59 
2 33 
] 50 
2 67 
2 i 67 
l 0 100 
9 2 82 
7 3 70 
2 0 100 
1 0 100 


Plus 1, plus-minus and minus were considered negative. 


heart failure with various valvular 
lesions to the  cephalin-cholesterol 
flocculation reaction is shown in Table 
2. These same data when considered 
without regard to the type of valvular 
lesion showed in auricular fibrillation 
58%, in heart failure 67% and auricular 
fibrillation with heart failure 80% posi- 
tive reactions. 


tion reactions are obtained. In 301 
cases the number of years this disease 
had been present could be ascertained 
with a relative degree of certainty 
and these were divided into time peri- 
ods as shown in Table 4. 

A sample of 34 cases or about 10% 
of the total cases used had + 2 or 
more cephalin-cholesterol flocculation 


> OT 
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eactions repeatedly determined over 
period of from 2 
in order to find 
in the data. 
2 were considered as negative, there 
were only 4 cases of the sample that 
changed from plus to minus and these 
were offset by 3 that changed from 
minus to plus. It was evident from this 


weeks to 6 months 
the margin of error 
Since all reactions below 


RHEUMATIC HEAR’ 


DISKASE-PART I 


this large series was not investigated 
in this respect. In the entire series 
of rheumatic heart disease cases 67% 
were positive, while there were 71% 
positives in all cases of auricular 
fibrillation, 77% positive with heart 


failure, and 55% positive with auricular 
fibrillation which 
to indicate that heart failure complicat- 


alone, would seem 


that the slight error would not influ- ing auricular fibrillation greatly influ- 
TABLE 38.—AGE GROUPS AND CEPHALIN-CHOLESTEROL FLOCCULATION TESTS 
OF 344 CASES OF RHEUMATIC HEART DISEASE. 
Percentage Positive Cephalin-Cholesterol Flocculation Tests 
Years Plus 4-3-2-1 Plus 4 Plus 4 Number Cases 
63 0 be 
11-20 61 aD 26 57 
21-30 78 25 87 
31-40 76 $8 | 62 
41-50 bd | 8 20 69 
51-60 73 21 $8 
61-70 83 42 12 
71-80 100 100 100 1 
rABLE 4.—APPROXIMATE DURATION OF RHEUMATIC HEART DISEASE 
AND CEPHALIN-CHOLESTEROL FLOCCULATION TESTS IN 301 CASES 


Percentage Positive Cephalin-Cholesterol Flocculation Tests. 


Years Plus 4-3-2-1 Plus 4-3-2 Plus 4- Number Cases 
0-1 13 29 0 7 
] 2 75 5S 25 12 
52 14 21 
5-6 71 30 0 17 
7-10 78 9 19 37 
11-15 6S 28 
16-20 S4 52 5 +4 
21-25 53 27 30 
26-30 79 61 33 33 
31-35 81 67 19 ll 
36-40 100 74 42 19 
$1—50 70 44 22 27 
50-up 100 80 60 5 


Duration estimated from etiological attack or when heart disease was first recognized. 


ence the percentages of the whole 
group. The sample was chosen _be- 
cause these cases did not show any 


apparent change in condition nor did 
they receive treatment. 

Discussion. In the preliminary report 
it was observed that there did not 
appear to be any relationship between 
the degree of positive cephalin- 
cholesterol flocculation reaction and 
the degree of heart disease, therefore 


enced the production of positive reac- 
tions. This influence, also observed by 
when the data, 
75% positive reactions in all heart fail- 
ure cases and only 56% positive in those 
that were uncomplicated, were consid- 
ered. Intraventricular block appeared 
to have a very positive effect whether 
or not it was complicated by heart 
failure or auricular fibrillation. 

The data were considered in regard 


was shown 
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to the type of valvular lesion and it 
appeared that the stenotic lesions, 
whether complicated by insufficiency 
or not, had a marked positive effect. 
This effect demonstrated 
when complicated by heart failure or 
heart failure with auricular fibrillation 
but not by auricular fibrillation alone. 
\ortic insufficiency much 
lower percentage of positive reactions 
than rheumatic heart 
valvular lesion. The 
age of the patient at the time the 
cephalin-cholesterol flocculation reac- 
tion was determined seemed to have 
no correlation, which is evidence that 


Same Was 


showed a 
those cases of 


clisease W ith no 


the rheumatic heart disease probably 
the positive cephalin- 
flocculation reactions and 
that liver disease which would prob- 
ably be more prevalent after 40 years 
of age had been successfully screened 
from this series (Fig. 3). When rheu- 
heart disease had existed 
vear or less there were 29 to 43% posi- 
tive reactions and after 1 vear the 
percentage showed the same relation- 
ship with a slight increase as the length 
of time increased (Fig. 4). 


influenced 
cholesterol 


matic one 
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Summary. 1. The cephalin-cholesterol 
flocculation reaction was + 2 or more 
in 67% of 386 cases of rheumatic heart 
disease. 

2. The cephalin-cholesterol floccula- 
tion reaction was + 2 or more in 77% 
of the cases with heart failure, 71% of 
the cases with auricular fibrillation and 
86% of those with interventricular 


block. 


3. There no correlation found 
between the degree of positive ceph- 


Was 


reaction 
and the degree of functional severity 


alin-cholesterol flocculation 


of the rheumatic heart disease. 

1. Stenotic valvular lesions produced 
the highest percentage of positive 
cephalin-cholesterol flocculation reac- 
tion whether or not complicated by 
arrhyvthemia. heart failure or valvular 
insufficiency. 

5. There relation between 
the percentage of positive cephalin- 

flocculation reactions and 
the age of the patient with rheumatic 
heart disease nor with the length of 
time the disease had been present. 


Was no 


cholesterol 
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CEPHALIN-CHOLESTEROL 
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REACTION IN 
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COLUMBUS, OHIO 


rom. the 


Colle ge of Me dicine, 


fue finding of cephalin-cholesterol 
flocculation reactions of +- 2 or 


more 
in 67% of the cases of rheumatic heart 
disease prompted the investigation of 
this reaction in all tvpes of heart dis- 
ease. The cephalin-cholesterol floccu- 
lation reaction, as described by 
Hanger! *, was considered ideal for this 
investigation because _ it been 
shown that a_ cephalin-cholesterol 
is flocculated by the serum 
from patients with active disturbances 
of the liver parenchyma and parallels 
the severity of the dysfunction. A 
1173 cases of heart disease 
were studied; 418 had rheumatic heart 
disease and were previously analyzed; 
of the remaining 755, 


has 


emulsion 


series ot 


there were 10 
cases omitted because of the following 
complications: gall bladder 
pregnancy, carcinoma, 


disease, 
' malaria, jaun- 
dice, and tuberculosis. A series of cases 
with syphilitic heart disease 
cluded; also 161 with normal hearts 
that served as controls. The tests were 
always performed by the same _ tech- 
nician and checked by one of us. Plus- 
minus and plus one reactions were con- 
sidered negative. 

Results. There were 30% cephalin- 
cholesterol flocculation of -- 2 or more 
in the 161 normal cases and _ there 
were 43% positive in the 936 cases of 


was in- 


Cardiological and Pathological Departments of the 
and White Cross Hospital 


Ohio State University 


all types of heart disease. When the 
series of thvrocardiac cases, of which 
17 were hyperthyroidism with 29% 


positive, and 19 were hypothyroidism 
or myxedema with 42% positive reac- 
tions, the 


disease, 


was combined with group 
heart the re- 


the series or 564 cases of 


of rheumatic 
mainder of 
the other types of heart disease had a 
percentage of 32 positive reactions 
There were 402 cases of arteriosclerotic 
with 24% 2 or greater 
cephalin-cholesterol flocculation reac- 
tions and these were analyzed in Table 
1; 237 cases of hypertensive heart dis- 
ease with 31% positive analyzed in 
Table 2. 156 combined 
arteriosclerotic and hypertensive heart 


disease with 32% 


heart disease 


and cases of 
positives analyzed in 
Table 3. Considering the 191 cases that 
had angina pectoris, coronary artery 
disease or artery occlusion 
there were 43 and 23% reactions. The 
other types of heart disease and the 
cephalin-cholesterol flocculation reac- 
tion were grouped as follows; 18 cases 
of congenital heart 


22%) positives, 


coronary 


disease with 4 
1 cases of traumatic 
with 1 (25%) positive, 14 
cases of mixed or unknown types with 
7 (50% positives, 17 cases of hyper 
thvroidism with 5 (29%) positives, 19 


heart disease 


cases of hy pe rthvroidism or myxedema 
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with 8 (42%) positives, 18 cases of 
syphilitic heart disease with 10 (56%) 
positives and 4 cases of subacute bac- 
terial endocarditis with 2 (50%) 
positives. 

Discussion. The percentage of +- 2 
or greater cephalin-cholesterol floccu- 
lation reactions in arteriosclerotic, 
lhhypertensive and other types of heart 


disease with the exception of rheu- 
matic and syphilitic heart disease was 
between 22 and 32%, which was either 
below or within a few points of the 
30% positive reactions obtained in the 
normal controls. Twice as many posi- 
tives, or 56 and 67% respectively, were 
found in syphilitic and rheumatic heart 
disease which would suggest that pos- 


PABLE 1. RELATION OF CEPHALIN-CHOLESTEROL FLOCCULATION REACTION 
TO COMPLICATIONS OF ARTERIOSCLEROTIC HEART DISEASE." 


Arteriosclerotic Heart Disease (All 
\rteriosclerotic Heart Disease (Only 


Arterioselerotic Heart Disease and Auricular Fibril- 


lation 


Pe rcentage 


Arteriosclerotic Heart Disease, Cr ronars Disease and 


Angina Pectoris 


Arteriosel roti art Disease and Occlu- 


sion 


Arteriosclerotic Heart Disease, Auricular Fibrillation 


and Heart Failure 
Arteriosclerotic Heart Discase and Heart Failure 


Positive Ne gative Positive 
1038 237 24 
19 50 28 
3 0 
7 | 
56 17 
6 2 75 
13 10 a7 


Plus one, plus-minus and minus considered negative 


PABLE 2. RELATION OF CEPHALIN-CHOLESTEROL FLOCCULATION REACTION 
TO COMPLICATIONS OF HYPERTENSIVE HEART DISEASE.* 


Hy pertensive Heart Disease (All 
Hypertensive Heart Disease (Only 
Ilypertensive Heart Disease and Heart Failure 
rte nsiv Only 


Pe ree ntage 


Positive Negative Positive 
q 
74 165 $1 
23 55 29 
6 8 67 
} 


Plus one, plus-minus and minus considered negative 


PABLE 8. RELATION OF CEPHALIN-CHOLESTEROL FLOCCULATION REACTION 
TO COMPLICATIONS OF COMBINED ARTERIOSCLEROTIC AND 
HYPERTENSIVE HEART DISEASE.* 


\rteriosclerotic and Hypertensive Heart Disease. 
( ombined All 

\rteriosclerotic and Hypertensive Heart) Disease 
Only 

\rteriosclerotic and Hypertensive Heart Disease with 
Angina Pectoris or Coronary Occlusion 

\rteriosclerotic and Hypertensive Heart Disease and 
Heart Failure 

\rterioselerotic and Hypertensive Heart Disease and 
Interventricular Block 

\rteriosclerotic and Hypertensive Heart Disease and 
Auricular. Fibrillation 

\rteriosclerotic and Hypertensive Heart) Disease 

\uricular Fibrillation and Heart Failure 


ree ntaqe 


Positive Negative Positive 
50 106 $2 
12 th 

6 38 It 
IS 16 
6 + 60 
63 
2 67 


Plus one, plus-minus and minus considered negative. 


| 
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sibly the etiological disease rather than 
the heart damage produced the _posi- 
tive cephalin-cholesterol flocculation 
reaction. This was explained in the 
case of syphilitic heart disease because 
of the known damage that this infec- 
tion produces in the liver but no such 
relationship has been recognized be- 
tween rheumatic fever and_ hepatic 
pathology. The findings reported pre- 
viously that a high percentage of 
positive cephalin-cholesterol floccula- 
tion reactions occurred even when the 
rheumatic heart disease was of only 
short duration also was considered as 
evidence supporting the notion that 
the rheumatic infection rather than 
the heart disease produced the phe- 


nomena. Also in those cases with 
rather severe heart muscle damage 
which resulted from coronary arterv 


disease and coronary arterv occlusion 
there were only 93% 


237 positive reactions 
which 


showed good screening since 
most chronic liver disease would ap- 
pear in this age group. 

The group of congestive heart fail- 
ure, as in those with rheumatic heart 
disease, apnarently had the most pro- 
nounced effect upon obtaining cepha- 
lin-cholesterol flocculation reactions of 


2 or 


Arteriosclerotic and 
arteriosclerotic and hypertensive heart 
disease complicated by congestive 
heart failure showed 56% positive reac- 
tions in 66 cases. and when auricular 
fibrillation was also present the per- 
centage was 71. Intraventricular block 
had a positive effect as shown by the 
60% and auricular fibrillation bv the 


more, 
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ART DISEASE-PART I 


63% positive reactions that were found 
in the 
group. 


arteriosclerotic-hy pertensis e 


Summary. |. The cephalin-choles- 


terol flocculation reaction was + 2 o1 


more in arteriosclerotic, arterioscler 
otic-hypertensive and the hypertensive 
heart disease cases, being 24, 32 and 
31% respectively. 

2. The cephalin-cholesterol floccula- 
tion reaction was -+ 2 or more in 56% 
of the cases of svphilitic heart disease 

3. The cephalin-cholesterol floceula 
tion reaction was +- 2 or more in 30% 
of the normal controls. 

1. The cephalin-cholesterol floccula 


2 more in 50. 


tion reaction was + 2 or 

92. 25, 29. 42 and 50% respectively, in 
the groups of mixed and unknown, 
congenital, traumatic heart disease 


hvperthvroidism. hvpothyroidism. and 
subacute bacterial endocarditis 
5. The cephalin-cholesterol floccula- 
tion reaction in the group of cases of 
heart failure was + 2 or more in 56% 
of the cases. 
6. Auricular fibrillation complicating 
heart failure in the entire group had 
>) 


oF cephalin-cholesterol 


71% of the 


more 
flocculation reactions in 
cases. 

7. The cases with auricular fibrilla- 


9 


tion alone showed 457 2 or greater 


cephalin-cholesterol flocculation re- 
actions. 

S. A group of all the cases of intra- 
ventricular block showed 607 + 2 or 
ereater cephalin-cholesterol floccula- 


tion reactions. 
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INCREASES in the proportion of globu- 
lin in the cerebrospinal fluid have long 
been used as an aid in the diagnosis 
of various neurological disorders not- 
ably neurosyphilis and multiple scler- 
osis. This has gene ‘rally been accom- 
plished by a variety of empirical and 
essentii lly qualitativ e procedures such 
as the colloidal gold, gum mastic, and 
Pandy tests'*. Positive colloidal reac- 
tions in the cerebrospinal fluid of 
patients with multiple sclerosis have 
been reported by various investigators 
as occurring in from 29 to 81% of fluids 
examined’. In recent years electrophor- 
etic studies®* have established that the 
gamma globulin and in some dilutions 
the beta globulin'® fractions of cere- 
brospinal fluid and of serum**® are 
responsible for the colloidal reaction 
and that these can be inhibited by the 
electrophoretically separated albumin 
fraction. Electrophoretic studies have 
also shown that gamma globulin is 
elevated in the cerebrospinal fluid of 
patients with neurosyphilis and mul- 


tiple sclerosis and that this increase 
may occur without significant changes 
in the total protein or albumin’. To 
prov ide a pre cise quantitativ e technique 
for direct measurement of the albu- 
min and gamma globulin which did 
not require excessively large quanti- 
ties of cerebrospinal fluid, an immuno- 
chemical method was developed in this 
laboratory’. Results by this procedure 
substantiated and extended the earlier 
electrophoretic observations. The pres- 
ent report deals with the findings in 
one hundred cases of multiple scler- 
osis, in about 85% of which a signifi- 
cant elevation in cerebrospinal fluid 
gamma globulin was found. Parallel 
observations on a variety of other 
neurological and non-neurologial con- 
ditions show considerable specificity 
for the gamma globulin increase. How- 
ever, an increase in the gamma globu- 
lin fraction may occasionally be found 
in the fluid from patients who do not 
have central nervous syphilis or mul- 
tiple sclerosis. In certain instances as 


* These studies were supported by the National Multiple Sclerosis Society and the William 


Matheson Commission. 


+ Rockefeller Foundation Fellow 1948-49. Present address: Department of Neurology and 
Psychiatry, Tulane University, New Orleans, Louisiana. 


(55) 


OO KABAT, FREEDMAN, 


established, in- 
Huid 
be observed in 
diseases in which the serum gamma 
globulin is elevated’. 


has prey iously been 


creases in the cerebrospinal 


gamma globulin may 


Experimental. Cerebrospinal fluids from 
100 patients with multiple sclerosis were 
obtained from the Neurological Institute, 
Montefiore Hospital, Goldwater Memorial 
Hospital, through the courtesy of Drs. E. G. 
Zabriskie and P. Maybarduk, and from the 
Bronx Veterans Administration Hospital 
through the kindness of Dr. ]. Rosencrantz 
and Dr. H. L 


re viewed by 


Flowers. All cases were 
y at least two neurologists in the 
absence of knowledge concerning the cere- 
brospinal fluid findings by the method under 
consideration and diagnosed independently as 
unequivocal multiple sclerosis. The 14 cases 
presented in the original description of the 
method? are included. 
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for nitrogen by the Markham = micro-Kjeldalil 
method Total N precipitated is plotted 
quantity of idded The 
albumin and gamma globulin in cerebrospinal 


against intigen 
fluid is determined by adding an appropriate 
dilution of cerebrospinal fluid to the albumin 
and globulin antisera such that the total N 
precipitated will fall on the calibration curves 
measuring the total N in the washed pre 
cipitates and reading off the corresponding 
albumin and gamma globulin contents from 
the curves. Analyses are valid only in the 
region of antibody excess. Details of techniqu: 


and apparatus used may be found in? 


Results. Normal values for cerebro 
spinal fluid albumin and gamma globu- 
lin are those previously reported. The 
normal series consisted of 10 healthy 
medical students and 22. individuals 


whose clinical diagnosis made the as 


TABLE REFERENCE STANDARDS ON NORMAL AND PRESUMED NORMAL 
CEREBROSPINAL FLUIDS FOR EVALUATING PATHOLOGICAL FLUIDS 
Standard 
Vear deviation Vormal range 
Gamma-globulin mg. 100 ml. (a) Fluids with total proteins of 
19-39 29 0.7 Loto 4.5 
Fluids with total proteins of 40-54 $5 1.0 2. 5to 6.5 
Gamma globulin Total protein 9.3 1.8 5.7 to ls 
Albumin 100 ml. (a) Fluids with total proteins of 19-39 14.9 3.6 7.7 to 22.1 
b) Fluids with total proteins of 40-54 22.1 3.8 14. 5 to 29 7 
Albumin Total Protein 7 5.4 36 to 58 


Cerebrospinal fluids from patients with 
other neurological and non-neurological dis- 
orders were obtained from the Neurological 
Institute and the Montefiore Hospital. Sam- 
ples of serum were also obtained in a number 
of instances and analyzed for total protein 
ind immunochemically for crystalline al- 
bumin and gamma globulin. 

In principle the method involves prepara- 
tion of rabbit antisera to crystalline human 
serum albumin and to purified human gamma 
globulin. These antisera are absorbed with 
the heterologous antigen and diluted to con- 
tain about 100 wg antibody N per ml. Cali- 
bration curves are prepared by the addition 
of known amounts of homologous antigen to 
a constant volume of antiserum. After one 
hour at 37° and 48 hours in the refrigerator, 
the precipitates are centrifuged off, washed 
twice in the cold with saline* and analyzed 


sumption of a normal cerebrospinal! 
fluid seem justifiable. From the deter 
minations of total protein, albumin and 
gamma globulin, 3 criteria for evalu- 
ating the significance of alterations in 
gamma globulin can be derived. In the 
previous communication, the absolute 
values of gamma globulin for specified 
levels of total protein was emphasized. 
Other possible measures for evaluating 
results are the percentage of gamma 
globulin to total protein and the ratio 
of crystalline albumin to gamma globu- 
lin (A/yG). The first 2 criteria appear 
to show approximately a normal curve 


distribution for the 32 normal and pre- 


MULTIPLE SCLEROSIS 


sumed normal fluids; the A/yG ratio 
deviates somewhat from a normal dis- 
tribution in these fluids in the direction 
of a higher proportion showing an ele- 
vated A/yG ratio. By all 3 criteria 93 
to 100% of the normal and presumed 
normal fluids fall within 2 standard 
deviations of the mean values. Table 1 
gives the means, standard deviations 
and normal range (M=+:2y) for the 3 
criteria. In addition, the means, stand- 
ard deviations, and normal range 

\l+2y) for absolute values of the 
crystalline albumin and for the per- 
centage of crystalline albumin to tota! 
protein are given. 

Table 2 summarizes values for the 


PABLE 2 


SUMMARY OF CEREBROS?P 


AND OTHER DISEASES oe 


100 cases of multiple sclerosis. It is 
apparent that the absolute value of 
gamma globulin and the percentage of 
gamma globulin to total protein were 
normal in only 19 and 20 of the 100 
cases, and that 76 and 80% of the cases 
showed values above 2.5 standard devi- 
ations (SD) from the mean by these 2 
criteria; by the first criterion an ad- 
ditional 4 cases were between 2.0 and 
2.5 SD above the mean in their gamma 
globulin level. The albumin : gamma 
globulin ratio is seen to be a less crit- 
ical indicator of changes in gamma 
globulin than the other 2 criteria, 36% 
of the cases falling within the normal 
range. In contrast, however, 80 and 


INAL FLUID ALBUMIN AND GAMMA 


GLOBULIN FINDINGS IN) 100 CASES OF MULTIPLE SCLEROSIS 


thnormal 


> SD 25-3.0 SD hor more SD 
( lerion used Normal ahbore mean abore mean abore mear 
Gamma Globulin 
Absolute le vel globulin 19 
Percentage of globulin to total protein 20 76 
\/y globulin ratio 36 9 29 265 
Albumin 
Absolute level SO + 
Percentage of albumin to total protein OF a4 ) ) 


Gamma globulin values abnormally elevated (abore 


) 
0 standard deriations 


per ce ni 


oriteria 63 
2 criteria absolute value y globulin; per cent y globulin 14 
absolute value globulin; ratio 0 

per cent y globulin; A 4G ratio l 

criterion absolute value globulin 
per cent 7 globulin 3 
ratio 0 
Total abnormal by one or more criteria SO 
Normal 15 
Total 100 


SI) = Standard deviation 


Case 95 excluded; gamma globulin not sufficiently elevated considering high total protein 


These cases all showed elevated total proteins. 


Five of these cases showed an albumin 2 SD below normal. 


= 


j 

10 

4 

wit 


upe 


ys 


NI 


SONTUNITA 


(il 


ONTOS 

res. 


PIPPIN 


) 


= ee & > = & = 
> 
7 a, = - 
| | 
«= 
Ra 
An 


Yedoyr 


Jou) 


“4A 

AA IDOI 

jo 

sty ¢ 

“poy 
ppl 

js Au ‘suds sey 
‘ “uo stuojd 

4A $f 


. 


BON 


OOLLIZZ 


seu on 


OOOL TEE 


| 


BON 


66O0LPA 
SOTSSO 
9OSSIN 
POLOPIN 


IN 


OSOOEIN 
LOS606 


£16688 


OLL668 
OOSSNES 


ELOTEL 
LECZOS 
OOOSPIN 


OBLOFIN 


sueqy 
LSO6ER 


PELICL 


a 


9) 


> | 
m4 
EY sanz lif il | 
; | 
& Qt NN 2 O= = 
=> > - 
SSSSSS 222233 $5 SSS 
= 


KABAT, 


of the 
and percentages of albumin to total 


cases had albumin levels 
protem not elevated above the normal 


range. High albumin levels were in 
cases in which the total protein was 
considerably elevated and a compar- 
ison with the normal values could not 
strictly be made. 
these fluids were normal in their per- 
centage of albumin to total protein. 
Table 2 also provides data on the 
number of fluids found abnormal by 
more of the 3 criteria. Sixty- 
three % of the cases showed signifi- 


However, most otf 


one or 


cant changes (more than 2.0 SD from 
mean) in all 3 criteria, another 14% 
were positive both by the absolute 
level of gamma globulin and by the 
percentage of gamma globulin to total 
protein. One additional case had an 
elevated percentage of gamma globu- 
lin and a low albumin/gamma globu 
lin ratio. Seven cases were positive by 
only one criterion, 4 with an elevated 
globulin and 3 
creased percentage of gamma globulin. 
Only 15% of cases were normal by all 
criteria. 


gamma with in- 


From these findings, it would seem 
unnecessary to determine the albumin 
in cerebrospinal fluid routinely. If the 
gamma globulin and the total protein 
were determined, the absolute value of 
the gamma globulin and the percent- 
age of gamma globulin to total protein, 
which are the two most sensitive cri- 
teria, could be computed and 85% of 
patients with multiple sclerosis might 
be expected to have positive findings 
by one or both of these criteria. 

Table 3 gives the findings in each of 
the 100 individual cases. While a large 
percentage of patients with multiple 
sclerosis show elevations of their cere- 
brospinal fluid gamma globulin such 
an elevation is by no means of uni- 
versal occurrence in the disease. In 
one pathologically proven case of mul- 
tiple sclerosis (Case 1, Table 3), no evi- 
dence of abnormal cerebrospinal fluid 
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KNAUB?: 
protein was found; (Case SO) was posi- 


tive by 2 criteria, and 2 other cases 
33 and 96, in which the diagnosis was 
confirmed at autopsy were positive by 
all 3 criteria. Of the 61 fluids on which 
routine colloidal gold or mastic tests 
were reported, only 17 or 28% showed 
changes with readings of 2 or more in 


tube. All but 


showed 


these cases 
elevations in the 
gamma globulin by all three criteria 
one was significantly 


any two ot 


significant 
elevated by 9 
criteria, and one (Case 45) with a col- 
loidal gold curve of 1122000000 showed 
a normal cerebrospinal fluid gamma 
globulin. Of the 26 fluids on which the 
Lange colloidal gold test'! was done, 
1S showed D curves, 2 
D, 1 C/D, 1C, 1 B/C, 1B, 1 A/B, and 
LA: 21 of the 26 or SI1% showing a 
curve related to D. Of these fluids by 
the immunochemical method, 17 were 


B? minimum 


positive by 3 criteria, 1 by 2 criteria 
3 by 1 criterion and 5 were negative 
giving the same proportion of positives 
the Lange method. No 
the 
disease the cerebrospinal fluid 


as found by 
relation between the activity of 


gamma globulin could be inferred from 
the data. 
Table 4 
variety of other 
tions. Marked gamma 
globulin by all 3 criteria were found 


summarizes findings in a 


neurological condi- 


elevations in 


in one case of post vaccinial encepha- 
lomvelitis, one case of metastatic car- 
cinoma of central nervous system, the 
primary site of which was the bladder 
1 case of Raynaud's disease, 1 case of 
periarteritis nodosa, 1 case of Phle- 
bothrombosis with pulmonary emboli 
in which the antemortem diagnosis of 
multiple sclerosis was made, and 1 
case of degenerative cord disease of 
unknown etiology. Two cases of acute 


‘anterior poliomvelitis also showed ele 


vated gamma globulins but the total 
proteins in these cases were quite high. 
Previous findings have established that 
verv large increases in gamma globu- 
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lin occur regularly in neurosyphilis. In 
addition. | case of herniated nucleus 
pulposus with a total protein of 100 
and | case of degenerative cord dis- 
ease were positive, except for the ratio 
of albumin to gamma globulin; one 


AND OTHER DISEASES G1 


pituitary adenoma was just over the 
borderline with respect. to the total 
gamma globulin and a case of Fried- 
rich’s ataxia showed a slightly elevated 
percentage of gamma globulin to total 
protein. One case of postero-lateral 


PABLE 4. CEREBROSPINAL FLUID FINDINGS IN) MISCELLANEOUS NEL ROLOGLIOAL DISEASES 


Diagnosis Case prot 
Number 
Chronic trypanasomiasis with CNS involve 
me 4 
Post-encephalitic parkinsonism M46615 
Pos encephalitis S7T4508 
phalops ti days after pertussis vaccine 913197 
Herniated nucleus pulposus NOUSTS* 
853265 ° 100 
Pituitary adenoma 842927 ° 4) 
S2OTTS* 
Olivodendroglioma (extending into ventricle S44137° 12 
14 days later 4 
Astrocytoma 2s 
Metastatic carcinoma of CNS (from bladder Vi44004 s 
Multiple myeloma (no CNS involvement M45595 in) 
parallel blood determination 
Hodgkin's dis. with cord compression SOHOOS SS 
Retrot if neuritis ‘4 
Sc} phrenia} 1 39 
31 
Raynaud's dis SUBLZOS 
Periar M 45061 44 
Phlebothr pulmonary emboli (au 
ps in ortem diagnosis M.s M45082 43 
\ otrophic lateral sclerosis *SO25S0 
*S47446 3S 
SS 
*S51254 70 
Postero-lateral sclerosis with pernicious 
*SO7377 
Postero-lateral sclerosis Blood normal STSO33 2s 
re ataxi M46007 4] 
Degen. dis. of cord Unknown etiology *SO4GST 32 
Heredo-degen. dis., CNS 19 
VE44308 43 
M45230 53 
M4673s 4 
Huntingt s chore VE46691 59 
Dyvstonia musculorum deformans M 45334 
Myoclonus epilepsy *S49425 55 
(rand mal epilepsy ? etiology 35 
Venous anomaly, left temporal region M45205 23 
Subarachnoid hemorrhage 
Cerebral arteriosclerosis with parkinsonism *S45014 
Cerebral arteriosclerosis 17 
Cerebral atrophy: ? etiology 27 
6S 
Myeloradiculopathy: etiology 104 
(‘erebro-vascular accident 144 
Ethanol encephalopathy 24 
42 
rbon monoxide poisoning 100 
Nabetic neuropathy 176 
Acute anterior poliomyelitis 106 
l'richiniasis encephalitis 41 
Brain abscess comm. with ventricular system 
Organism ? *S44971 
sasilar and spinal leptomeningitis: hydro 
cephalus (prob. sec.); organism ? 


Data on 2 


* Previously reported 
Courtesy of Dr. E. Friedheim 
t Courtesy of Dr. Murray Glusman 
M.S Multiple sclerosis 
CNS =Central Nervous System 


Ga 
lhumin globulin 
Gamma (rar Tota Tota 
n 1 globulin globulin protein protein 
ml 
14 »9 il 
22 17 2) 
S49 12? 5 
7.0 4.8 D2 1] 
7.9 2.9 2 6 
2.1 14 7 
] 
os 
13 2.4 4 7 
4.5 14 45 
14 3.3 45 
23 2.0 2 
1 1.9 35 
10 6.1 aD 
| » 4 47 
1s 29 6.2 
12 4.1 2.9 13 
14 2 1.2 44 
7.9 1.6 +4 42 
1” 3.9 44 1 
24 6.7 48 7 
5.5 4.6 47 10 
4 9.0 44 
28 3S 7.4 17 ti 
2t 7.9 39 
28 6.8 1.0 51 12 
17 2.8 6.1 49 S 
12 1.6 4.5 52 7 
2S 5.0 5.6 54 
lt 3.1 5.1 46 
+0 7.0 66 
27 55 19 57 12 
50 6.2 49 
10 2.4 1.6 37 
6.8 5.1 52 1 
“7 14 4.8 63 13 
70 16 1.4 49 1! 
12 2.1 58 
8.5 6.6 Ath " 
SH 14 6.2 
61 17 5S It 
172 2.8 15 
IS 50 44 12 
IS 455 1! 
114 ‘) 4 
97 3.6 32 


2 cases of eryptococcus hominis meningitis and 5 cases of Guillain-Barre svndrome may be found in 


Tota 

| 
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sclerosis with a normal blood picture 
an increased percentage of 
globulin and a low. albumin: 
globulin ratio, although the 
absolute value of the gamma globulin 
was within normal limits. 


showed 
Vamma 
gamma 


Table 5 presents a comparison of 
total protein, albumin, 
globulin in serum and cerebrospinal 
fluid from the same individuals. The 
results 


and gamma 


are classified into 3 groups 
Group A represents cases with normal 
proportions of cerebrospinal fluid albu 
min to gamma globulin. In these cases 
the ratio of albumin to gamma globu- 
lin in the cerebrospinal fluid was in- 


variably higher than that in the serum. 
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Group 8 represents cases of neuro- 
syphilis and multiple myeloma in which 
the proportion of gamma globulin of 
the serum was greatly increased and 
that 
Hected in the cerebrospinal fluid gam- 


it is evident this change is re- 
ma globulin, the percentage of gamma 
globulin in the serum, however, being 
ereater than that the 

fluid. Similar observa 


tions have previously been made. in 


consistently in 


cerebrospinal 


electrophoretic studies®. Group C com 
prises cases in which the cerebrospinal 
uid has a much higher percentage ot 
gamma globulin to total protein than 
is found in the serum. These cases sup- 
port previous conclusions that some of 


rABLI COMPARISON OF TOTAL PROTEIN, ALBUMIN AND GAMMA GLOBULIN IN CEREBROSPINAT 
FLUID AND IN SERUM FROM THE SAME INDIVIDUAL® 
{ {lhbumir lobul 
( ] ( Tota T 
D ’ \ { hi tern te 
A. Cases with normal CSF protein partitior 
Myveloradiculitis, onset 2 wks ifter 
vaccination S7O47S 42 ri 
Dege j CNS: ag S407¢ 74 ) 60 g 
7 RSI ) ) 
Ce al blindness in ] vi 
er has M.S O46S 
M.S I at autop SHO335 
( 
B Cases with elevated CSF . globulin prob- 
thly accountable on basis of anges if 
blood 
Undiagnosed dis. of CNS $5397 0 
H500 wo ( 
Mul ple myeloma ) { ( 7 
1250 0 1] 
Multiple myeloma \ 7 1) 
Lues cells, pos. Wassermann neg 
colloidal gold Also has diabetes and 
Méniére’s dis 853703 10 24 7 
C. Cases in which CSF gamma globulin in 
crease is not accountable on basis of blood 
changes 
Old lues., normal CSF cell count 
ology and colloidal reaction ( 62 
Old lues, normal CSF cell count. ser 
ology and colloidal reaction S59503 2 2 
Lues with other CSF abnormalities 86360 18 If 14 ; 24 
st) 10 
6600 ISSO 100 54 23 
4470 120 2.4 24 
Multiple sclerosis 864021 37 16 7.9 2.0 ; 2 
6600 3880 1200 


I'he upper set of figures for each case are the cerebrospinal fluid and the lower set the 


CSF 


CNS 


Cerebro-spinal fluid 
Central nervous system 


serum vaiues 


MULTIPLE SCLEROSIS 


the cerebrospinal fluid proteins origi- 
nate within the central nervous system. 


Discussion. The data presented 
Table 3) clearly establish that in- 
creases in the cerebrospinal fluid 


gamma globulin are found in a very 
high proportion of cases of multiple 
Significant in the 
cerebrospinal fluid albumin not 
occur. That an increase in gamma glob- 


sclerosis. changes 


ulin does not invariably occur is dem- 
onstrated since in 15 of the 100 cases 
the proportion of cerebrospinal fluid 
gamma globulin was normal by all 
criteria used in evaluation; in one of 
these cases the diagnosis of multiple 
sclerosis was confirmed at autopsy. In- 
creases in gamma globulin have prev- 
iously been recognized by electrophor- 
etic studies on cerebrospinal fluid®™* 
by the usual colloidal 
which have been shown to measure 


and tests-:!* 


increases in the proportions of gamma 
globulin®"*, 

The high incidence of increases in 
gamma globulin found by the immuno- 
chemical method? makes this determi- 
nation a useful aid in the diagnosis of 
multiple sclerosis. It must be empha- 
sized. however, increases in 
gamma globulin of the same or even 
greater magnitude may occur in other 
diseases, that the finding of an ele- 
vated gamma globulin is in no sense 


since 


diagnostic or pathognomonic of mul- 
tiple sclerosis. By this same technique 
increases in the cerebrospinal fluid 
gamma globulin have been found al- 
most invariably in neurosyphilis* and 
Table 4 shows similar increases in in- 
dividual cases of periarteritis nodosa. 
Ravnaud’s disease and in one case of 
metastatic carcinoma of the central 
nervous system. In one case a diag- 
nosis of multiple sclerosis was made 
during life but post mortem examina- 
tion revealed no central nervous svs- 
tem disease. In 2 cases, 1 of post vac- 
cinial encephalomyelitis and 1 of pos- 
tero-lateral sclerosis without blood 


AND OTHER DISEASES O35 
changes, positive results were also 
obtained; these diseases may be related 
to multiple sclerosis and are not nec- 
essarily false positives. 

Another requirement for the cere- 
brospinal fluid gamma globulin deter- 
mination to be valid is the absence of 
hyvpergammaglobulinemia. Earlier stud- 
ies® as well as the findings in Table 5 
(Group B) show that increases in the 
cerebrospinal fluid gamma_ globulin 
may be a reflection of similar or great- 
er increases in the serum gamma glob- 
ulin. In addition, however, the pres- 
ence of an increased cerebrospinal fluid 
gamma globulin with a normal serum 
gamma globulin (Table 5, Group C) is 
consistent with previous conclusions 
that a portion of the cerebrospinal 
fluid gamma globulin is synthesized 
within the central nervous system®. 

The method for 
estimating gamma globulin is based 
on the production of antisera specific 
for gamma globulin. The preparations 
used for preparing antisera and for 
calibration curves correspond to the 
gamma, globulin of Deutsch et al.). 
Jager. Smith. Nickerson and Brown? 
have found that 2 samples of gamma, 
globulin, (fractions Il, and II, 2) gave 
identical quantitative precipitin curves 
with antisera. These results have been 
confirmed in this laboratory with 4 
samples of gamma, globulin’. A sam- 
ple of gamma, globulin’. however, 
cross-reacted extensively with the anti- 
serum, and was 60% as effective in pre- 
cipitating antibody as was gamma, 
globulin’®. This was interpreted as in- 
dicating that the gamma, preparation 
contained 60% of gammays globulin and 
10% of immunochemically distinct 
constituents’®. The immunochemical 
method described measures all of the 
protein in cerebrospinal fluid canable 
of reacting with anti gamma. globulin 
whether it migrates electronhoreticallyv 
as a gamma, or gammagz globulin. 

The reference standard of gamma, 


immunochemical 


KABAT, 
globulin, the character of the antisera 
prepared as described*:* and the re- 
sults are reproducible and provide a 
much more precise method of studying 
cerebrospinal fluid proteins than was 
hitherto available. 

Summary. 1. The cerebrospinal fluid 
albumin and 
been studied in 100 cases of multiple 


gamma_ globulin have 
sclerosis. 

2. Of cases of multiple sclerosis 85% 
found to show 
cerebrospinal fluid 
outside the normal range by one on 
of the 3 


Values for cerebrospinal fluid albumin 


were an increase in 


gamma_ globulin 


more criteria established. 
were generally normal. 
3. The increase in gamma globulin 


is not specific for multiple sclerosis 


FREEDMAN, 


MURRAY, KNAUB 

since similar findings are obtained in 
neurosyphilis and certain other 
diseases. Increases in cerebrospinal 


fluid gamma globulin may also merel\ 
be a reflection of an abnormally high 
lobulin. 


serum gamma 


ay 

t. Comparison of serum and cere- 
brospinal fluid gamma globulins in the 
same individuals confirm previous con- 


clusions that the cerebrospinal fluid 


gamma globulin is derived in part 
from the blood and in part from the 
tissues of the central nervous system 

5. The estimation of the cerebro 


spinal fluid gamma globulin is a use 
ful aid in the diagnosis of multiple 
sclerosis, provided adequate care is 
taken to exclude the possibility of false 


positive reactions. 
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(From the Department of Pathology, 


DenypRATION has been thought to 
be a contributing factor in the pro- 
duction of hemoglobinuric and myo- 
globinuric nephrosis in man* and in 
experimental animals'’'"'. Foy et al.* 
concluded that dehydration is the most 
constant feature of the azotemia asso- 
ciated with blackwater fever, crush 
injuries and incompatible blood trans- 
fusions. Bywaters and Stead* com- 
bined tourniquet “shock,” acid diets, 
injections of myoglobin and dehydra- 
in some of their rabbits in the 
experimental production of myoglo- 
binuric nephrosis. The importance of 
dehydration as a precipitating factor 
in the production of myoglobinuric 
nephrosis, however, is not apparent 
their studies. Hemoglobinuric 
nephrosis has been consistently pro- 
duced in rabbits by depriving them 
of water and food for 3 days prior to 
the intravenous injections of hemo- 
globin'®"'. The importance of deple- 
tions in available fluid following 
lehydration on the production of 
hemoglobinuric nephrosis was, there- 
fore, demonstrated for the first time. 

Whether the reduction of available 
luid is directly responsible for hemo- 
‘lobinuric ne phrosis, or whether the 
‘uid depletion predisposes to chemical 
hanges which aid in the production 
f this syndrome, remains unsettled. 

previous studies in rabbits a close 
elation was established between the 
juantitative depletion of available 
‘uid and the severity of the hemo- 


tion 


trom 


University 


of Wisconsin Medical School) 


globinuric nephrosis which developed 
after intravenous injections of hemo- 
globin. However, the observation of 
markedly reduced available fluid vol- 
umes in 2 or 15 rabbits which mani- 
fested minimal renal involvement sug- 
gests that other factors must also be 
considered. It seemed desirable, there- 
fore, to compare depletions of avail- 
able fluid following dehydration and 
starvation with the rabbit's ability to 
excrete urine during the period of 
intravenous hemoglobin injections. 
Such studies might indicate the man- 
ner in which fluid depletion predis- 
poses to hemoglobinuric nephrosis. 


Method. Water and food were withheld 
for 3 days prior to intravenous injections of 
hemoglobin. A total of 1.8 gm. of hemoglobin 
per kg. was given during the next 3 days in 
divided doses. During the period of injection 
the rabbits were also without drinking water. 
On the day following the last injection of 
hemoglobin the animals were given water 
and food ad libitum. The available fluid was 
determined by the sodium _ thiocyanate 
method, and the values are expressed as _per- 
centage of body weight®. The non-protein 
nitrogen (NPN) determinations were done 
by the Conway micro-diffusion method). 
Plasma or serum NPN determinations were 
done on specimens obtained during the con- 
trol pe ote j at autopsy, or on the fifth day 
after the initial injection of hemoglobin. The 
hemoglobin was prepared as _ previously 
re ported!!, The spectrophotometric absorp- 
tion curve of the hemoglobin was determined 
after the final injection to establish whether 
denaturation had occurred. Autopsies were 
performed on the rabbits which died during 
the course of the experiment, or which were 
killed 10 days after the initial injection of 


* Supported by funds from the Wisconsin Alumni Research Foundation. 


(65) 


66 LALICH: URINE VOLUME, NON-PROTEIN NITROGEN AND PIGMENT CAST STUDIES 


hemoglobin. 


The sections were fixed in paraf- In 9 rabbits which sustained moderate 


fin and stained with hematoxylin and eosin. depletions, 4 males died during the 
Cast accumulation in the kidney sections is 

experiment, whereas 4 females and 1 
expressed as the total number observed in pis 
10 low power fields. In an attempt to reduce male survived. The 3 rabbits with 


the urine volume during the hemoglobin 
injection period, 4 rabbits were given 0.4 ml. 
posterior pituitary extract intramuscularly at 
12 hour intervals. This mixture was prepared 
by suspending 50 mg. of posterior pituitary 
powder in 50 ml. of sesame oil containing 
Finally, filtered samples of rab- 
bit urine were mixed with hemoglobin in 
test tubes and observed thereafter for tur- 
bidity or precipitation. 


minimal depletion survived. 

When figures for the available fluid 
(Table 1 dehydration are 
compared with the total 3 day urine 
excretion during the he moglobin injec- 


following 


S% beeswax. tion period, a poor relationship is 


evident; this is particularly so in 
female rabbits. Of 5 rabbits which 


TABLE I.—RELATIONSHIP OF VOLUME OF AVAILABLE FLUID AND INJECTIONS OF 
HEMOGLOBIN IN DEHYDRATED RABBITS ON THE URINE VOLUME 


Available Fluid in 


Rabbit Percent of Body Weight Total Three Day Urine Volumes 
Sex During During Hemo- Tetany 
Number Control After Control Dehydration globin Injection 
Dehydration ml. ml, ml 
l M 29.2 24.5 709 158 176 | 
2 M 30.0 24.8 $95 117 140 
3 M 27 .2 22.2 £50 164 7 
4 F 30.1 19.0 $50 252 310 
5 F 25.8 16.6 312 125 9 
6 M $2.5 25.2 400 167 5 
7 M 26.5 23.3 $54 144 +1 
8 F 35.0 27.8 400 200 166 
9 M 33.4 $1.7 225 118 162 
10 F 30.7 25.4 540 128 167 t 
11 F 26.2 16.9 1000 194 357 
12 F 29.4 21.0 295 2038 285 
13 F 29.8 22.2 166 124 241 
14 M $1.5 26.4 $52 176 102 
15 M 26.0 25.6 434 117 73 
16 F 28.2 23.7 118 217 


excreted 217 ml. or more urine, all 
were females. There is a closer agree- 
ment between depletions of extracel- 
lular fluid and the urine volume during 
this period in males than in females. 
It is very striking that in these experi- 
ments the female rabbits were able to 
mobilize water for urine excretion 
more effectively than males at com 
parable or lower available fluid levels 
Intramuscular injections of posterio: 
pituitary extract at 12 hour interval: 
did not produce a significant oliguri: 


Results. The reduction in volume of 
available fluid after 3 days without 
food and water and the urine excretion 
in 16 rabbits are tabulated in Table 1 
Examination of the control available 
fluid and urine excretion indicates that 
rather appreciable differences exist in 
normal rabbits. Three days without 
food or water produced depletions of 
available fluid in all animals. The 
degree of depletion varied consider- 
ably, being minimal in 3 (Nos. 7, 9 
and 15), moderate in 9 (Nos. 1, 2, 


3, 6, 8, 10, 13, 14 and 16) and marked - 


in 4 (Nos. 4, 5, 11 and 12). Two of 4 
rabbits with excessive depletions of 
available fluid died on the sixth day. 


(Nos. 2, 8, 9 and 10) during the perio« 
of hemoglobin injection. Two rabbit 
in this group developed tetany an: 
convulsions. Rabbit Number 2 died 


{ 
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following convulsions, whereas the 
symptoms were alleviated in rabbit 
Number 10 by intravenous injections 
of 0.9% sodium chloride solution. 

The influence of urine acidity on 
the solubility of hemoglobin in vitro 
was observed in 8 rabbits. The urine 
was filtered; then 5 ml. of urine was 
mixed with 0.5 ml. of hemoglobin 
solution (7 to 9 gm. per 100 cc.). The 
urine hemoglobin mixtures were 
observed thereafter for the presence 
of turbidity or precipitation at room 
tempe rature (70-80° F.) for 30 min- 


bottom of the flask. Urine obtained 
during the control period, when mixed 
with a solution of hemoglobin, did 
not cause turbidity or precipitation. 
During dehydration there is little or 
no sediment, and the urine becomes 
acid. It is apparent from Table 2 that, 
even after 3 days of starvation and 
dehydration, urine obtained from some 
rabbits may not be sufficiently acid to 
promote the precipitation of hemo- 
globin in vitro. 

The NPN, urine volume, specific 
gravity, and the pigment cast counts 


TABLE IL. THE INFLUENCE OF URINE ACIDITY ON HEMOGLOBIN 
SOLUBILITY IN VITRO 


Rabbit 
Ser Days 
Vu mbe r* 
| M Titratable Acid ** 
Turbidity 
2 M PH 
Turbidity 
3 M Titratable Acid 
Turbidity 
5 F Titratable Acid 
Turbidity 
6 M Titratable Acid 
Turbidity 
pH 
Turbidity 
9 M pH 
Turbidity 
10 F pH 
Turbidity 


During Starvation 


Control Period and Dehydration 
l 2 3 1 2 3 
0 25.0 
8.0 8.8 8 6 8.4 6.5 6.8 
0 28.2 
0 80.0 
- + 
0 47.2 
+ 
$.5 8.5 8.5 8.25 6.23 5.25 
8.6 8.7 7.5 
8.0 $8 8.6 8.4 6.4 6.8 


* ‘Titratable acid is expressed in ml. of 0.2N NaOH per 100 ml. of urine. 


* Numbers correspond to those in Table I. 


utes. The urine acidity was determined 
either by Folin’s method of titratable 
ids® or the glass electrode potentio- 
eter. The results are shown in 
ble 2. 
During the control period, on a diet 
0 rabbit pellets* and water ad libitum, 
t\° animals excrete urine which is 
line. The urine is concentrated, 
\ th a layer of sediment containing 
posphates and bicarbonates on the 


in kidney sections in 10 low power 
fields after hemoglobin injections are 
tabulated in Table 3. During the study 
6 died and 10 survived. Two (Nos. 
1 and 2) died following convulsions 
during the injection period, and 4 
(Nos. 3, 4, 5 and 6) died afterwards. 
Examination of the number of pigment 
casts in the kidney shows that greater 
numbers were usually observed in the 


rabbits which died. One of 6 rabbits 


* Master Mix Rabbit Pellets (McMillen Feed Mills, Division of Central Soya Company, Inc., 


' rt Wayne, Indiana). 


{| __ 
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which died had a cast count of less 
than 100. In the 2 rabbits (Nos. 1 and 
2) which died during the injection 
period, the pigment casts were not 
associated with tubular dilatation or 
focal necrosis of epithelial cells. The 
hemoglobinuric nephrosis was also 
complicated by tetany and convulsions 
prior to death in these 2 animals. In 
the other 4 rabbits which died, the 
casts were associated with focal 
necrosis of tubular epithelium in 3, 
and vacuolization of 
epithelial cells in 1. 


severe edema 


TABLE III. 
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necrosis of tubular epithelium (Nos. 
3, 5 and 6) that uremia and oliguria 
are encountered. Even though pigment 
casts may not cause tubular obstruc- 
tion and death (Nos. 12 and 16), it is 
evident from Table 3 that animals with 
greater numbers of pigment casts are 
more apt to die from hemoglobinuric 
nephrosis. 

Discussion. The relationship between 
depletion of available fluid after dehy- 
dration and the severity of hemo- 
globinuric nephrosis which develops 
injections of 


following intravenous 


URINE EXCRETION, NPN FLUCTUATION AND PIGMENT CAST 


ACCUMULATION FOLLOWING INTRAVENOUS HEMOGLOBIN INJECTIONS 


Urine rerete l Urine Dew reted 1 fle r fion Plasma 


Rabbit Sex During Inje fron FirstDay Second Day Third Day VPN futopsy 
Numbe ml ml sp gr ml sp gr ” sp.gr ma. ‘ Days 
l M 176 190 Q** 
2 M 140 145 eg 
3 M 7 0 196 3** 
F 310 10 47 1.015 6S 1 O14 207 
5 0 0 0 G** 
6 ) 0 0 0 6** 
7 M +] 0 50 1.012 94 1.012 263 8 
8 F 166 0 0 154 1.015 56 9 
9 M 162 0 100 1 024 62 1.018 45 8 
10 F 167 S4 1.0138 196 1.012 242 1.011 68 9 
1] I 357 70 1.922 60 1.019 56 1.022 87 10 
12 F 285 SS 1.026 +7 1.040 9 1.042 72 10 
13 F 241 78 1.022 70 1.0380 62 1.042 61 10 
14 M 102 100 1.024 70 1.033 8 1.0338 62 8 
15 M 73 19 1.042 36 1.039 15 1.089 5 8 
16 217 $2 1.023 38 1.027 +8 1.038 47 8 


Numbers correspond to those in Table I. 
** Animals died. 


Of the 10 rabbits which survived, 
there were 3 (Nos. 7, 12 and 16) with 
cast counts in excess of 100. Of these 
3, only number 7 exhibited | tubular 
obstruction and a significant elevation 


hemoglobin is not as pronounced in 
this study as in a previous communi- 
cation. The effect of depletions of 
extracellular fluid on hemoglobinuric 
nephrosis is apparent, however, sinc« 


of NPN. In the other 2 animals only rabbits which sustained severe 
neither the urine volume nor the NPN or moderate reductions died. As in 
were appreciably affected by cast previous communication'', 2 rabbit: 
accumulation. This observation in were encountered with  excessivé 


these 2 rabbits emphasizes the fact 
that oliguria or uremia is not due to 
pigment cast accumulation alone. It is . 
evident that only when the pigment 
casts are associated with tubular dila- 
tation and obstruction (No. 7) or focal 


depletions of available fluid withou 
any manifest injury to the kidneys. 

sex difference in urine formation in 
response to starvation, dehydration 
and intravenous hemoglobin injections 
is apparent. There is a closer agree- 
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4 
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inent between  Huicl depletion and 
death trom hemoglobinuric nephrosis 

Female rabbits, it appears 
to mobilize water better for 
excretion during the hemo- 
globin injection period than males, at 
comparable or lower available fluid 
volumes. A sex difference in response 
to starvation and the oral administra- 
tion of diacetic acid has been demon- 
strated in guinea pigs rats’. 
Female rats and guinea pigs excrete 
greater quantities of ketones in the 
urine than males under these condi- 
tions. It is possible that the ability 
of the female rabbit to mobilize fluid 
for urine excretion is related to, or 
influenced by, a sex difference in 
response to starvation. 

From this study it is apparent that, 
in rabbits fed with pellets, factors 
other than depletions of available 
following dehydre. on influence 
the urine volume. It is also probably 
true that these unknown factors which 
affect the urine volume may also exert 
an influence on the production of 


in males. 
are able 
urine 


hemoglobinuric nephrosis. _Dehydra- 
tion, if sufficiently pestencts d, will 
produce oliguria or anuria’*. A_ total 


of 5 days of starvation and dehydra- 
tion, during which the rabbits receive 
intravenous hemoglobin injections on 
the last 3 days, was usually not suffi- 
cient to cause anuria and death in 
the present study or in a previous 
control study on the influence of star- 
vation and dehydration". Oliguria 
preceded death only in those rabbits 
in which pigment cast precipitation 
and tubular obstruction or necrosis 
were observed. It was not possible, 
under the conditions of this experi- 
ment, to reduce the urine volume sig- 
nificantly in 4 rabbits during the hemo- 
tlobin injection period by intramus- 
ular injections of posterior pituitary 
powder. This suggests that factors 
ther than the antidiuretic hormone 
ire probably responsible for the 


diminution of the urine volume during 
this period. 

From the present stud itis felt that, 
in a consideration of factors respon- 
sible tor oliguria or anuria, a distine- 
tion should be drawn between reduc- 
tions of urine volume secondary to 
tubular obstruction or necrosis from 
other factors capable of producing 
similar effects. A failing peripheral 
vascular pressure (“shock”) could 
cause an oliguria during the hemo- 
globin injection period. No blood pres- 
sure recordings were made in the 
present study; however, indirect evi- 
dence sugge sts that “shock” is not the 
cause for the oliguria during the hemo- 
globin injection period. Most of the 
rabbits are active and resistant during 
the period of hemoglobin injections. 
The rabbits either excrete the injected 
hemoglobin or accumulate pigment 
casts principally during this period. 
The presence of pigment casts in the 
renal tubules of animals which died 
proves that the blood pressure was 
adequate to facilitate the filtration of 
hemoglobin across the glomerular 
barrier. 

Baker and Dodds' proposed an 
interesting theory that an acid urine 
in which the NaCl concentration 
exceeded 1% would cause the precipita- 
tion of hemoglobin derivatives. To my 
knowledge, this concept has never 
been disproved or corroborated by 
experimental study. In this study it 
was possible to demonstrate that urine 
obtained from rabbits during the con- 
trol period did not produce turbidity 
or precipitation of hemoglobin in vitro. 
Whereas, following starvation and 
dehydration, some rabbits did excrete 
a urine of sufficient acidity which was 
capable of causing the in vitro precip- 
itation of hemoglobin. This confirms 
Baker’s and Dodds’ theory that acid 
urine does influence the solubility of 
hemoglobin. A similar observation has 
also been made in urine samples 
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obtained trom patients'®. Some investi- 
gators have shown that an acid urine 
does not predispose to hemoglobinuric 
nephrosis**, whereas others have indi- 
cated that acid urine exert an 
influence!*:'*, The in vitro demonstra- 
tion of urine acidity on hemoglobin 
solubility in the present study is in 
agreement with the latter opinion. 
Since water was restricted by Bywaters 
and Stead in their studies* and not at 
all by the other authors’, we feel 
that the influence of urine acidity act- 
ing together with a reduced urine 
volume on the production of this syn- 


does 


drome requires added study. It has 
been possible to show that factors 
which reduce the urine volume will 
predispose to fatal hemoglobinuric 
nephrosis. It seems probable, there- 
fore, that an increased urine acidity, 
when acting in conjunction with a 


reduced urine volume, will increase 
the tendency to develop fatal hemo- 
globinuric nephrosis. 

Conclusions. The repeated observa- 
tions of a markedly reduced available 
fluid volume without apparent renal 
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finding that urine volume is influenced 
by other factors besides reduction of 
indicates that other 


operating in the production 


extracellular fluid, 
tactors are 
of hemoglobinuric nephrosis. 

Female rabbits are apparently able 
to mobilize more fluid for urine excre- 
tion than males at equal or lower avail- 
able The close relation- 
ship during the 
hemoglobin injection period and subse- 
death 


nephrosis suggests that the urine vol- 


fluid volumes. 
between  oliguria 


quent trom hemoglobinuric 
ume exerts a pronounced effect on the 
production of this syndrome. 

The in vitro observation of the influ- 
of on hemoglobin 
solubility suggests that this factor, if 
it is operating in conjunction with a 
exert an 
effect on the production of fatal hemo- 
globinuric It evident, 
therefore, urine acidity and the 
related changes which may occur in 
during starvation and dehydra- 
tion are properly evaluated as to ‘their 
importance in the production of this 


ence acid urine 


reduced urine volume, 


nephrosis. is 


before 


urine 


dysfunction following intravenous syndrome, that these factors require 
hemoglobin injections, as well as the added study. 
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MYASTHENIA GRAVIS IN A CASE 


OF MALIGNANT THYMOMA 


RESISTANT TO NEOSTIGMINE THERAPY 


By J. ALFRED Riper, M.D. 
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AND 


RicHarD McDona.p, M.D. 
RESIDENT IN PATHOLOGY 


GALVESTON, 


TEXAS 


(From the Department of Internal Medicine, University of Texas School of Medicine) 


IN patie nts with myasthenia gravis 
there is very frequently encountered 
either a hy pe rplasia of the thymus or 
a benign thymoma. Starr® in 1912 
reported pathological changes of the 
thymus in 28% of a series of 250 cases 
of myasthenia gravis collected from 
the literature. In 1942 Poer? reviewed 
the literature and found that of 129 
autopsies and thymectomies on pa- 
tients with myasthenia gravis there 
was an enlargement of thymic tumor 
in 71 (55.04%). Clagett and Eaton! 
in reporting on 32 cases of thymec- 
tomies for treatment of myasthenia 
gravis stated that they found tumors 
in 15 cases and all the others but 
one had a gland of normal size. In a 
study of 125 cases of myasthenia 
gravis, Harvey® found 12 with thymic 
tumors. Of 32 patients subjected to 
thymectomy for this disease he found 
7 in whom there was a circumscribed 
tumor, in the remaining 25 there were 
variable amounts of hyperplastic thy- 
mic tissue found. Eaton found 14 
instances of thymoma from 100 con- 
secutive cases of myasthenia gravis 
seen at the Mayo Clinic. And Murray 
ind MecDonald* stated that the inci- 
dence of myasthenia gravis among 
patients with thymoma nearly 

The occurrence of a malignant thy- 
noma in cases of myasthenia gravis is 
rare. However, if only those cases of 


myasthenia associated with a thymic 
tumor are considered, the incidence of 
malignancy does not appear to be 
uncommon. Poer*, adding 1 case of his 
own to his extensive review of the 
literature, found 5 malignant tumors 
of the thymus from a total of 42 
myasthenic patients who had a tumor 
of the thymus gland. Murray and 
McDonald® in 1945 found 3 malignant 
tumors of 15 thymic tumors removed 
from patients w ith myasthenia gravis. 
Noad® in 1948 referred to 2 cases of 
myasthenia that he had seen in which 
there were malignant thymic tumors. 
Of the 12 thymic tumors ‘that Harvey* 
reports, 3 were found to be malignant 
with metastases present at the time of 
the first examination. Miller and 
Redisch* reported a single case of 
malignant tumor. 

We wish to report a case of myas- 
thenia gravis which at autopsy pre- 
sented a thymic tumor that had per- 
forated its capsule and had begun to 
infiltrate the left lung. Of particular 
interest to us was the increased resist- 
ance to treatment with neostigmine 
that occurred in this case. 


Case Report. Present Illness. N. W., a 42 
year old, white, married female was_ first 
udmitted to the John Sealy Hospital on 
August 14, 1944, with the chief complaints 
of loss of voice, difficulty in swallowing and 
mastication. The first symptoms were noticed 
in January, 1942. However, within 4 or 5 
weeks these symptoms disappeared and did 
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KIDER, 


At this time she 
“hurting” in her neck and an 
inability to hold her head erect. About 10 
days after the onset of these svmptoms she 
would fade 
to a whisper while talking. Her difficulty in 
that 


not recur until June, 1944 


noticed a 


began to notice that her voice 


swallowing was such liquids would 


MCDONALD: 


lower 
before 
admission her arms and legs became weak 
In the last 2% months, she had lost 30 pounds 


regurgitate through her nose. Soon her 


jaw tended to drop open. Shortly 


in weight. 
Past 
that the patient had had numerous childhood 


History. The noteworthy points wer 


. Thymoma following dissection from mediastinum and left lung. 
B. Lower picture shows the cut surface of the tumor 
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diseases including: measles, mumps, whoop 

ing cough, diphtheria, pneumonia, and small 

pox. She had had her left ovary and appendis 
removed many years before. She had 8 chil 
. dren living and well. 

Physical Examination. The patient appeared 
chronically ill, pale, and underweight. Height 
was 5'9”, weight 110 pounds. Blood pres- 
sure 110/74. The general physical examina- 
tion was normal except for the neurological 
examinations. There was generalized weak- 

arms, legs, and neck. The 
reflexes were normal. Sensation was normal. 
Examinations of the cranial nerves showed 
I, Il, Il, IV, and VIII to be intact. The 
masseter muscles were weak (V). There was 
definite paresis of the left lateral rectus (VI), 
difficulty in smiling (VII), difficulty in swal- 
lowing, with regurgitation of liquids through 
(IX, X). The sternocleidomastoid 
und trapezius muscles were weak bilaterally 
(XI). There was poor control of the tongue; 
speaking caused a progressive loss in clarity 
(XII). 

Laboratory. Routine blood counts, urinaly- 
sis, serological test for syphilis, spinal fluid 
examination, basal metabolism test, electro- 
cardiogram, Roentgen-ray examinations of the 
chest and skull were reported as within nor- 
mal limits. 

Course. 


ness of the 


the nose 


of words 


A diagnosis of myasthenia gravis 
made and the patient was put on 
neostigmine 15 mg. every 2 hours for 8 doses 
each 24 hour period. In addition to this she 
5 mg. of neostigmine by hypo- 
dermic half an hour before breakfast. The 
patient was somewhat improved on_ this 
regimen. She could eat her meals, but still 
had some generalized weakness. Nevertheless, 
she could be up and around. The patient 
stated that.there was little change in her 
condition until 1945 when all her symptoms 
began to get worse in spite of increasing the 
amounts of neostigmine. From that time to 
the time of re-admission she was practically 
bedridden. 

Re-Admission. The patient was readmitted 
on November 26, 1948, and died 4 days later. 
Upon admission it was obvious that she was 
extremely weak. She had great difficulty in 
chewing, swallowing, talking, and was unable 
to get out of bed without help. Many times 
during the day she would have to support 
her lower jaw with her hand to enable her 
to talk and swallow food. All these symptoms 
were aggravated upon repetition of these 
functions. She had no difficulty in breathing. 

Physical Examination. The patient was very 
emaciated and chronically Weight was 
93 pounds. Blood pressure 110/72. It was 
almost impossible to understand her speech. 


was 


received 
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knile fork 


was just 


She was unable to hold a and 
bec ause ot extreme weakness and 
able to turn over The reflexes were 
equal and active bilaterally but disappeared 
for a short period after rapid repetition. 
Essentially the general physical examination 
showed no abnormalities except for some 
slight increase in retro-manubrial dullness to 
percussion in the left third and fourth inter- 
spaces. All the previous neurological findings 
were present, but accentuated. 

Laboratory. Urinalysis, NPN, Wassermann 
reaction, and serum proteins were normal. 
The hemoglobin was 11.7 gm., the red blood 
count was 3.7 million, the white blood count 
was 3,900 with a normal differential. Unfor- 
tunately, the patient died before Roentgen-ray 
examination of the chest could be made. 

Course. Because on admission the patient 
was taking 30 mg. of neostigmine orally 
every 2 hours from 6 a. m. to midnight or 
a total of 300 mg. per day and still was 
faring badly, her dosage was rather rapidly 
increased over the next 4 days until she 
obtained 990 mg. on her fourth day on a 
schedule of 90 to 105 mg. every 2 hours. 
As her dosage was increased there was noted 
a definite improvement in her swallowing and 
talking. Her generalized weakness was less 
and she was able to go to the bathroom with 
some assistance. Apparently the patient was 
improving slowly until she got up out of bed 
at about 3 A. M., December 1, 1948, to go 
to the toilet. Upon returning to the bed a 
half hour later she complained of extreme 
weakness, dyspnea, and difficulty in speaking. 
However, within a few minutes she seemed 
to feel a little better. But when the nurse 
again returned about 15 minutes later, she 
found that the patient had died. 

Autopsy. A moderately firm, grey-white, 
poorly lobulated tumor (wt. 50 gm.) was 
found in the superior mediastinum in a posi- 
tion corresponding to the anatomical location 
of the left lobe of the thymus. The mass 
was 9 cm. long, 5 cm. wide and 2 cm. thick 
(average). Its upper pole was loosely at- 
tached to the left innominate vein, while the 
left border was firmly adhered to the antero- 
lateral aspect of the upper lobe of the left 
lung. The right border was free and in line 
with the mid mediastinum. The tumor was 
encapsulated except for the area of attach- 
ment to the left aie The cut surface was 
moderately firm, smooth and uniform in ap- 
pearance. 

Microscopically the tumor consists of a 
uniform parenchyma without differentiation 
into a cortex and medulla and a thick con- 
nective tissue capsule which gives rise to 
many irregular, branching trabeculae that 


bed 
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Fic. 2. A. Section of tumor at the site of its attachment to the LUL. Note the absence of 
capsule, trabeculae and pleura. Several small foci of tumor tissue can be seen infiltrating 
the lung tissue (x55). 


B. Oil immersion view of thymoma (x 1045). Note the large, pale staining epithelicid cells. 
The nuclear membrane and nucleoli can be seen but the cytoplasm is indistinct. 
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incompletely divide the tumor into lobules. 
The stroma of the parenchyma consists of 
many thin-walled. vessels and a syncytium of 
epithelial reticulum cells. (The latter are 
similar to the epithelial reticulum cells of the 
normal thymus except that they have larger 
nucleoli.) The interstices of the syncytium 
filled with lymphocytes. Hassall’s cor- 
puscles are absent. 

The tumor was dissected from the lung 
with difficulty and a few fragments of lung 
tissue remained attached to the tumor. Sec- 
taken from this area the tumor 
capsule and pleura to be destroyed and lym- 
phocytes and epithelial reticulum cells infil- 
trating the alveoli. A section of the lung, 
taken from an area adjacent to the tumor, 
shows several small foci of lymphocytes and 
reticulum cells infiltrating the lung tissue. 


are 


tions show 


Discussion. Many investigators have 
pointed out the common structure of 
the myasthenia gravis —thymomas. 
Essentially they consist of a reticulum 
cell syncytium and lymphocytes. Minor 
variations in the histological pattern. 
such as cysts, hemorrhage, Hassall’s 
corpuscles, and so on, may occur. 
Mitotic figures are infrequent. The 
majority of these tumors are benign 
but occasionally they infiltrate the 
neighboring tissues or even metas- 


tasize. We have found no cases re- 
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corded in the literature of metastases 
occurring outside the thorax. 

From the cases of myasthenia 
gravis with malignant thymic tumors 
that are recorded in the literature, it 
is impossible to determine whether 
there was also an associated increase 
in neostigmine requirement. However, 
Miller and Redischt found that during 
their patient’s hospital stay his symp- 
toms showed progression but increased 
doses of prostigmine were able to 
compensate. Poer* states that in his 
case “it was obvious that the disease 
was progressing rapidly .” There 
can only be speculation as to whether 
the malignancy of the thymus in our 
case accounted for the increased neo- 
stigmine requirement and poor re- 
sponse. 


Summary. 1. A case of myasthenia 
gravis, resistant to neostigmine ther- 
apy and associated with a malignant 
tumor of the thymus gland, is pre- 
sented 

2. The possibility of a malignant 
thymoma should be considered in 
every case of myasthenia gravis. 
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VITAL CAPACITY IN ADULTS WITH HEART DISEASE 
ITS RELATION TO AGE, DEGREE OF CARDIAC ENLARGEMENT 
AND TYPE OF VALVULAR LESION® 


By D. Garpam, M.D. 
NEW YORK, NEW YORK 


From the New York Hospital and the Department of Pediatrics Cornell University 
Medical College 


THE measurement of vital capacity 
has been used routinely in the New 
York Hospital Pediatric and Adult 
Follow-up Cardiac Clinic as an index 
of exercise tolerance in patients with 
heart disease. It has previously been 
shown that in children the vital capac- 
itv is within normal range irrespective 
of the extent of cardiac enlargement or 
the type of valvular lesion and that a 
reduction was the earliest evidence of 
decreased cardiac reserve’. 

Continued 
patients over a period of 30 years 
afforded data for the evaluation of 
vital capacity as an index of exercise 
tolerance in adults with heart disease. 
The relation of vital capacity to age 
and to the degree of cardiac involve- 
ment was also studied. 


observation of these 


Method and Material. The records of 400 
patients, 20 to 42 years of age, with heart 
disease, who had been followed from child- 
hood were reviewed and analyzed. Eleven 
patients were eliminated because of asthma, 
tuberculosis, bronchiectasis sarcoidosis, or 
other complicating disease. Of the remaining 
389 patients, there were 178 males and 211 
female s. Of these, 255 were be tween the ages 
of 20 and 29; 134 between 30 and 42 years. 
There were 321 subjects who had rheumatic 
heart disease; 59 had congenital heart dis- 
ease, acyanotic type; and 9 had heart disease 
of undetermined etiology. 

The vital capacity was calculated on the 
basis of surface area using the nomogram 
of Edwards and Wilson!. Variations of 
or less were considered to be within normal 
limits. In obese patients the vital capacity 


was calculated on the basis of height using 
the value 15.5 cc. per cm.*. In addition a 
reduction of more than 10% of vital capacity 
below the previous highest determination was 
regarded as significant 

All diagnoses of heart disease conform to 
the criteria of the New York Heart Asso- 
ciation= 

Results. The complete cardiac diag- 
nosis at the last observation for the 
389 ambulatory patients with heart 
disease is presented in Table 1 A 
and B. 

It will be noted that of the 321 
patients with rheumatic heart disease, 
300 had a normal vital capacity and 
in 21 it was diminished. Of the former, 
two-thirds were in the age group 20 
to 29 vears; one-third, in the 30 to 40 
age group. One-half had multiple 
valvular lesions and more than three- 
quarters had moderate or marked 
enlargement of the heart. Only 1 
patient with a normal vital capacity 
demonstrated symptoms of a dimin- 
ished exercise tolerance on ordinary 
physical activity (Functional Classi- 
fication II). This patient had auricular 
fibrillation. Conversely, 18 of the 21 
patients with a diminished vital capac- 
ity had symptoms of diminished exer- 
cise tolerance (Functional Classifica- 
tion IT or ITD). 

Sixty-seven patients with either 
congenital heart disease or heart dis- 
ease of unknown etiology had a normal 
vital capacity and were able to carry 


° This study was aided by grants from The Helen Hay Whitney Foundation and The 


Commonwealth Fund. 
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GARKDAM: VITAL CAPACITY 
on normal activity without symptoms. 
One patient with congenital heart dis- 
ease had a diminished vital capacity 
and a diminished exercise tolerance. 
It is apparent that there is a close 
correlation between the vital capacity 
and the exercise tolerance of patients 
with heart disease; there was no rela- 
tion to age of the patient or degree of 
cardiac involvement in patients with a 
vital capacity within normal range. 
It is of interest that 140 men served 
in the Armed Forces, Sixty-eight were 
examined directly after discharge from 
the Service. Of these, in 33 the vital 
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tolerance (Functional Class II or LI). 
The majority had marked ‘cardiac 
involvement and a third had auricular 
fibrillation. During the past year, 18 
of these patients increased their vital 
capacity on a regimen supplemented 
by a rigid salt poor diet‘and intra- 
muscular mercuhydrin. A decrease in 
the signs and symptoms of diminished 
cardiac reserve accompanied the in- 
crease in vital capacity. It was ob- 
served that in patients who discon- 
tinued treatment the vital capacity 
decreased and symptoms returned until 
treatment was re-instituted. 
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The vital capacity and the clinical course of a patient with rheumatic heart 


disease from age of 8 years to 38 years. 


apacity had increased about 10%. In 
‘the remaining number there was no 
hange. The increase was mosi appar- 
nt in young males who reached full 
levelopmental maturity while in the 
\rmed Forces. 

In Table 2 are tabulated the cardiac 
ndings and the vital capacity for the 
2 patients who had a diminished vital 
apacity ranging from —14 to —33%. 
t may be seen that all but 3 patients 
iad symptoms of diminished exercise 


The following 3 protocols illustrate 
the clinical value of serial measure- 
ments of vital capacity in patients with 
heart disease. 


Case Reports. Case 1. L. W., aged 35, came 
under observation at the age of 8 years fol- 
lowing an episode of active carditis. The 
vital capacity was —20%. At the age of 10 
years she experienced a recurrent attack of 
carditis and the vital capacity decreased to 
—30%. From the age of 12 years until the 
present the vital capacity has remained within 
normal limits. Three pregnancies were with- 
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out untoward circulatory symptoms (Fig. 1). 10%; a total reduction of 20%. Following 

Case 2. N. M., aged 33, came under ob this episode he had no turther recurrence 
servation at the age of 10 years. He experi From the age of 14 to the age of 32 the vital 
enced acute rheumatic fever with carditis at capacity ranged from +15 to 425%. He has 
the age of 11 years; the vital capacity de- a normal exercise tolerance and is emploved 
creased to 10% from the initial level of as a pressman (Fig. 2). 

N.M 
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Fic, 3. The vital capacity during recurrent attacks of rheumatic fever during childhood 
and adult life, 12 to 28 years. 


GARDAM: VITAL CAPACITY 
Case 3. W. G., 


aged 28, had an episode 
ot acute 


rheumatic fever at the age of 12 
vears, during which the vital capacity de- 
creased to —35%. At the age of 13, his vital 
capacity was within normal range. During a 
recurrent attack of rheumatic fever character- 
ized by carditis and polyarthritis at the age 
of 14, the vital capacity determination fell to 

30%. From the age of 15 to 19 it remained 
within normal limits. At the age of 20 he 
experienced a recurrent attack of carditis 
when he was not under our observation. From 
the age of 20 to 24 the vital capacity re- 
mained within normal limits. At that time 
he experienced a prolonged episode of poly- 
arthritis and carditis and his vital capacity 
fell to —30%. During the past 4 years it has 
remained at —20%. He has a slightly dimin- 
ished exercise tolerance and is employed in 
. sedentary occupation (Fig. 3). 

Summary. 1. Measurements of vital 
capacity are presented for 389 patients 
with heart disease ranging in age from 
20 to 42 vears. There were 321 sub- 
jects with rheumatic heart disease; 59 
had congenital heart disease (acyan- 
otic); and 9 had heart disease of unde- 
termined etiology. 
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2. Of the 321 patients with rheu- 
matic heart disease, 300 had a vital 
capacity within the normal range and 
299 had a normal exercise tolerance. 
Twenty-one patients had a diminished 
vital capacity ranging from —14 to 

33%, and 18 had a diminished exer- 
cise tolerance. 

3. In patients with a normal vital 
capacity there was no correlation be- 
tween age and the degree of cardiac 
involvement. 

4. The majority of the patients with 
a diminished vital capacity had marked 
cardiac damage and one-third had 
auricular fibrillation. 

5. Only one of 59 patients with con- 
genital heart disease of the cyanotic 
type had a diminished vital capacity 
and a lowered exercise tolerance. 

6. There was a close correlation 
between vital capacity and exercise 
tolerance in adults with heart disease. 
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ELECTROCARDIOGRAPHIC CHANGES INDUCED BY COLD APPLI- 


CATION TO VARIOUS 


} BODY SITES IN PATIENTS WITH 


ANGINA PECTORIS—PRELIMINARY REPORT® 


By BERNARD 


JoHNSON McGuire, 
CINCINNATI, 


From the Cardiac Laboratory, 


College of Medicine, 

Tue intolerance to cold of many 
patients with angina pectoris is com- 
clinical experience. Episodes of 
angina may be precipitated by cold 
cold food, getting into bed 
between cold sheets, going from a 
warm room to a cold bed, walking 
against wind, or sudden exposure to 
outdoors. Patients frequently observe 
that cold weather reduces their 
cise tolerance. 

In this study it was 
a minimal, uniform, cold stimulus, rel- 
atively safe and non-painful, and one 
least likely to create apprehension in 
the pe atient, in order to study the effect 
of cold application on the electro- 
cardiogram in patients with angina of 
effort, and, in addition, to observe the 
general response of the patient to cold 
stimuli. 


mon 


exer- 


desired to use 


Method. The refrigerator ice-cube, held in 
contact with the patient’s skin, was used in 
20 patients with coronary arteriosclerosis and 
angina of effort. After the patient 
given reassurance, the ice-cube was applied 
to the following sites in different patients: 
anterior forearm (ulnar surface at the wrist), 
sides of the nose, chest (region of the right 
nipple), and the upper abdomen. Melted ice 
was quickly wiped from the skin. The ice- 
cube was applied to various body sites from 
2 to 15 minutes, using a test tube holder to 
grip the ice-cube. The length of time the 


was 
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stimulus was applied was dependent upon the 
patient’s comfort and the electrocardiographic 
findings. In order to avoid the local chilling 
effect on the heart, the precordial region was 
not used as a site for the test. In order to 
observe the effect of chilling the inspired al 
the external 
patent in 


allowed to remain 
occluded inh 
e-cube to the 


hares were 


some patients and 


others, while applying the i 


sides of the nos« Twenty normal subjects 
between the ages of 50 and 70 were used 
as controls. Blood pressure and pulse rate 


recorded before and 
cation in 6 patients with 


after cold appli 
angina and in 6 
control subjects 


Results. The ulnar volar aspect of 
the wrist, and the of the 
provide useful areas in which to pro- 
duce myocardial ischemia in suscepti- 
although there was no 
very marked difference in response to 
the various 


side nose 


ble individuals, 


ice-cube application in 


sites used. The greatest number of 
positive responses was encountered 
when the size of the stimulus was 


and the length of time the 
stimulus was in contact with the skin 
prolonged. 


increased, 


Three patients with angina showed 
a one millimeter depression of the S17 
segment in more of the limb 
leads following application of cold. 

One patient (Fig. 1) showed depres 
the ST Lead | 


Medical Re 


one or 
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following application of the ice-cube 
to the chest, in the region of the right 
nipple, tor 5 minutes, although no pain 
was experienced at that time. This was 
followed by application of the ice cube 
to nose for 2 minutes (Fig. 1) and 

pain was experienced. 
There was prominent depression of the 
ST segment in Leads I, I, and III at 
this time. 

{nother patient had severe pain fol- 
lowing application to’ nose and wrist 
for 10 minutes, and the electrocardio- 
graphic tracing in the limb leads dur- 
ing this bout of severe pain showed no 


substernal 


significant change. 

In another patient — trigeminal 
rhythm developed following applica- 
tion of the for 5 
minutes. 

Delaved onset of the chest pain fol- 
lowing withdrawal of stimulus oc- 
curred in 2 patients. One patient, who 
showed a negative test electrocardio- 
graphically following application of 
had onset of precordial pain 
approximately 5 to 7 minutes later. 
The delaved reaction of chest pain was 
present in another patient. who re- 
ported chest pain upon walking from 
the laboratory. He previously had 
suffered no episodes of angina for 
several months prior to the test. 

There was no marked difference in 
blood pressure response in patients 
without pain during the test and in 
the control subjects, and the increase 
in blood pressure range from 0 to 14 
mm. systolic, without any significant 
change in the diastolic pressure. 

In the normal subjects, some low- 
ering of the voltage of the T waves 
was not uncommon. 

Discussion. The series of cases is 
considered to be too small to warrant 
definite although many 
interesting features were observed. 

Immediate and delayed reactions to 
cold were apparent in this study. In 
one patient there occurred an immed- 


ice-cube to nose 


cold, 


conclusions. 


PATIENTS WITH 


bv transient 


ANGINA PECTORIS 

iate severe reaction on application of 
the stimulus, while in 2 others the 
delayed reaction was experienced ap- 
proximately 5 to 15 minutes after with- 
drawal of the cold. 

Although the precise location of the 
“cold spots” in the human is incom- 
pletely understood, it is believed that 
there is an accumulation of these 
“spots” on the anterior forearm, nose, 
nipple area of the chest, and upper 
abdomen'*. On the other hand the 
“cold spots” are reported to be less 
numerous on the back of the hand 
and in the mucous membranes'!. 

The number of positive 
cardiograms, and the episodes of 
angina did not materially increase as 
a result of increasing the amount of 
chilled inspired air by the method de- 
scribed. It that 
stimulation of the nasal mucous mem- 
branes of the decerebrate dog decreases 


electro- 


has been shown 


coronary flow, also after vagus sec- 
tion, atropine, or both*. It would 
appear from our observations that 


stimulation of the external skin of the 
face, particularly about the nose, may 
well have the same or greater influence 
on the production of attacks of angina. 
It is thus believed that one of the fac- 
tors which may contribute toward 
initiating attacks of angina in patients 
walking against the wind may be in- 
creased stimulation of sensory nerve 
endings of the face, especially about 
the nose, possibly resulting in vasocon 
striction of the coronary arteries. It 
has been shown experimentally that 
chilling of the skin produces vasocon 
striction in the  kidney'?, mucou: 
membranes of the palate, faucial ton 
sils, oropharynx’, Studie 
relating to the possible vasoconstric 
tion of the pulmonary arterioles ii 
response to cold, and the role playe: 
hypertension in th 
genesis of angina are in progress. 
The studies of Freedberg et ai 
suggest further evidence that coronar 


intestine®. 
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vasomotor changes, probably reflex in 
origin, exert a contributory influence 
on the precipitation of attacks of 
angina pectoris. They found that local 
application of ice to the hand during 
exercise reduced the exercise tolerance 
of patients with angina. Holding an 
ice-cube for 6 or 7 minutes while 
seated at rest caused no appreciable 


change in the electrocardiogram of 4 


patients, and angina was not induced 
by the procedure. 

The ingestion of food has been 
shown to result in significant changes 
in the electrocardiogram of patients 
with angina’? as compared to normal 
and preliminary data 
show that application of a minimal 
cold stimulus following a meal ma- 
terially increases the positive tests for 
ischemia of heart muscle. This further 
suggests that a minimal cold applica- 
tion, particularly following meals, may 


10 


subjects! 


be of clinical value in detecting 
coronary insufficiency. Although no un- 
toward sequellae were encountered, 
the usual hazard entailed in studying 
patients with angina pectoris must be 
borne in mind. 

The genesis of the physiological 
changes in the coronary circulation 
resulting from the application of cold 
to the skin is being investigated. 


Summary. 1. The effect of a uniform 
cold stimulus applied to various body 
sites in patients with angina pectoris 
is described. 

2. The necessity for particular pro- 
tection of certain body areas in the 
presence of cold in patients with 
angina of effort is emphasized. 

3. The practical use of minimal, uni- 
form cold stimulus, alone and follow- 
ing the ingestion of food, is discussed 
briefly. 
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THE CONVERSION OF AURICULAR FIBRILLATION TO SINUS 


RHYTHM AFTER DIGITOXIN ADMINISTRATION 


By Joseru S. Ferusn, M.D. 


ADJUNCT 


Ir is axiomatic among cardiologists 
and pharmacologists that digitalis does 
not convert auricular fibrillation to reg- 
ular sinus rhythm and that its use in 
the presence of paroxysmal fibrillation 
may tend to perpetuate the arrhyth- 
Vagal stimulation and_ short- 

the period of 
auricular muscle by digitalis is taken 


ening of refractory 
to represent the mechanism whereby 
the fibrillation 
slowing of the ventricular rate is pro- 
duced by increase in the refractory 
period at the bundle of His. 

The following case, followed for 5 


is fixed, whereas the 


vears, is therefore reported because, 
though rare, it demonstrates repeatedly 
the conversion after digitoxin admin- 
istration of auricular fibrillation in the 
course of arteriosclerotic heart disease 
to regular sinus rhythm. There is a 
paucity of similar reports in the liter- 
ature, yet this possibility is of clinical 
importance to the practicing physician. 


Case Report. L. F., a 64 year old white 
male, was first examined in November, 1944, 
at which time his blood pressure was 120/80 
ind he was found to have occasional prema- 
ture contractions. A month later, on Decem- 
ber 16, 1944, he suddenly 
severe palpitation Physical 
revealed a rapid totally irregular cardiac 
rhythm with a_ blood pressure of 100/80. 
Electrocardiogram confirmed the presence of 
wuricular fibrillation. He was rapidly digital- 
ized with digitoxin and the next day he had 
reverted to regular sinus rhythm. 

Thereafter, he took digitoxin at irregular 
intervals. On July 7, 1946, he had a blood 
124-134/76, systolic apical 


complained of 
examination 


pressure of 


murmur and regular sinus rhythm. He had - 


stopped digitoxin (a dose of 0.2 mg. every 


other day) on July 1, 1946. Electrocardio- 
gram showed regular sinus rhythm, with 
low T, and low voltage QRS. He suddenly 
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developed a rapid totally irregular cardiac 


rhythm on July 10, 1946. No electrocardio 
gram was taken during this episode. He 
received a large dose of digitoxin and 


reverted to regular sinus rhythm overnight 
Again, he was placed on a maintenance dos 
of digitoxin 

In November 
electrocardiograms 
rhythm with 
was discontinued in 
of the development of dizziness and head 
ache. About 1 weeks later, he 
developed a rapid totally irregular cardiac 
rhythm. No electrocardiogram was taken. He 
0.6 
regular sinus rhythm within 3 hours 

In December, 1948, he cut the digitoxin 
dosage down to 0.2 mg. twice weekly and 
went along uneventfully for a month. On 
January 11, 1949, another paroxysm of irreg 
ular rhythm developed which was demon 
strated to be auricular fibrillation on the 
electrocardiogram. The administration of 0.6 
mg. digitoxin resulted in regular sinus rhythm 
within 7 hours. A dose of 0.2 
mg. every other day was prescribed. 

The digitoxin was slowly 
finally discontinued on February 22, 1949 
On March 1, 1949, he still had regular sinus 
rhythm confirmed by the electrocardiogram 
Thereafter, he remained regular until the 
sudden onset of palpitation at 7:30 P. M 
on March 8, 1949. This episode occurred 
14 days after all digitoxin had been dis 
continued. He was 4 hours after th 
onset of the palpitation and electrocardiogran 
(Fig. 1) auricular fibrillation wit! 
ventricular rate of 110. The pulse rate wa 
74 per minute. With the patient connected 
to the electrocardiogram in Lead 2, 0.4 m: 
of Cedilanid was injected intravenoush 
Serial electrocardiographic tracings of Lead 2 
were obtained at frequent intervals. Fis 
minutes after the injection of Cedilanid tl 
ventricular rate had dropped to 100 whi 
the auricular fibrillation continued. The last 
record, taken % hour after the admit 
istration of Cedilanid, showed a ventriculer 
rate of 96 with persistence of auricular fibri 
lation. He then received 0.6 mg. of digitovin 


1948 
sinus 


and 


1947, 


showed 


August, 
regular 
mvocardial damage. 

August, 1948, 


Digitoxin 


because 


3 to suddenl\ 


received digitoxin and reverted to 


maintenance 


decreased and 


seen 


sl 
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wally and was put to bed with the arrhyth 
mia still. present. Sometime 
night, his rhythm became regular and the 
patient noted this at 6:00 A.M. on March 
9th. The electrocardiogram taken the same 
day (Fig. 2) showed the presence of reg- 
ular sinus rhythm. He was, accordingly, 
placed upon a maintenance dose of 0.1 mg. of 
ligitoxin daily, thereafter. 


It seems reasonable to assume that in 
this case, digitoxin administration pre- 
vented the onset and continuance of 
auricular fibrillation. Whenever the 
drug was stopped or the dosage sharply 
diminished, excretion of the digitoxin 
occurred with subsequent development 
of the arrhythmia. At this point, re- 
newed administration of digitoxin re- 


during the 


or 3 days. In contrast, he observed that 
“the administration of small daily doses 
of digitalis during the presence of 
auricular fibrillation slowed the heart 
rate but did not abolish the arrhyth- 
mia.” 

In 1941, Fahr and LaDue' reported 
the establishment of normal sinus 
rhythm in 8 of 102 cases of chronic 
auricular fibrillation who received 
lanatoside C.. They attributed these 
unusual results to the pure glycoside 
they were using. In addition, they 
injected 1.6 mg. of lanatoside C 
intravenously in 7 patients with 
paroxysmal auricular fibrillation, and 
regular sinus rhythm resulted within 


Lead I] 


Lead I] 


INO 


Fic. 1. Auricular fibrillation. 
Fic. 2. Normal rhythm. 


ulted in the conversion of the auricular 
into regular sinus rhythm. 
e long period of time during which 
was followed would cer- 
inly seem to rule out spontaneous 
incidental cessation of the arrhyth- 
ia. 
Similar cases have not been found 
the literature. Schwartz® reported 
series of 7 cases in which digitalis 
pressed premature auricular contrac- 
ms, the precursor of auricular fibril- 
ion. He noted that a large single 
se of tincture of digitalis in the pres- 
ce of fibrillation would cause marked 
wing of the ventricular rate and the 
sumption of sinus rhythm within 2 


10 minutes in 4 cases and within 24 
hours in the other 3 patients. Movitt® 
reported 2 cases in 1944 in whom the 
administration of 24 to 27 grains of 
digitalis leaf over a 5 day period was 
followed by regular sinus rhythm. His 
cases were not conclusive, however. 
since the auricular fibrillation was 
probably paroxysmal and probably 
subsided spontaneously. 

The mechanism of restoration of 
sinus rhythm is not clear. It appears 
likely that digitalis by direct muscular 
action on the auricle prolongs the 
refractory period and thus breaks up 
the circus movement. Such a quinidine- 
like action is not the usual effect of 
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digitalis and must occur but rarely 
Perhaps large dosage of digitalis is the 
factor which provokes a different 
response in some patients, as Schwartz 
has shown, or the use of the 
potent pure glycosides. 


Conclusions: 1. In a case of arterio- 


more 
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DIGTPALIS 


sclerotic heart disease periods ol 


auricular fibrillation reverted to normal 
rhythm after administration of digi 
toxin. 

2. Recurrences could be 


by daily 


prevented 
administration of a mainte 


nance dose of digitoxin. 
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Despire the fact that almost: since 
the beginning of recorded history out- 
breaks of epidemic icterus have oc- 
curred during wars, the recent global 
conflict found the medical profession 
ilmost completely unfamiliar with the 
various manifestations of the disease. 
Excellent 36.71.95 have recently 
summarized current knowledge on the 
subject, but detailed information deal- 
ng with clinical aspects of the fatal 

xm of the disease is meager. It is the 

urpose of this communication to as- 
facts from some of the more 
ecent publications on fatal infectious 
epatitis, to facilitate earlier recogni- 
on of potentially malignant infections 
t a time when therapy may be of 
me value, to describe the pathologic 
iatomy and clinical features of the 
sease, and to point out current trends 

treatment. 


reviews 


mble 


Eriotocy. Though the agent (or 
responsible for infectious 
patitis has not as vet been cultured, 
r has it been seen with the light 
electron 
though 


ents 


miuicro- 
svecific 


croscope or. in 


iphs™" and no 


rologic test for it has been devised, 
nple indirect evidence is available 


to support the thesis that a virus is 
responsible****.**-°, To date man is the 
only animal in whom the disease can 
be reproduced by infectious material; 
the agent passes easily through bac- 
teria-stopping filters, survives freezing 
for vears and heating at 56° C. for at 
least an hour. and is resistant to con- 
centrations of antiseptics and chlorine 
which are commonly bactericidal. 

Whether naturally occurring infectious 
hepatitis and the disease known as 
serum hepatitis or syringe-transmitted 
jaundice are caused by the same virus 
or by two perhaps related organisms 
has not been answered decisively™7***. 
Neefe™! marshalled evidence for the 
existence of two distinct viruses, and 
Aycock? suggested that the two dis- 
eases are caused by a single virus with 
varying incubation periods, depending 
on differences in the manner of trans- 
mission, involving mixture of virus with 
antibodies. 

Case Fatauiry Rate. Although the 
overall case fatality of the disease ap- 
pears to be low—zero in at least one 
epidemic involving  children™*—small 
outbreaks have vielded a case fatality 
even approaching 20%, which was the 
(89) 
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figure for the 1946 outbreak in Basel". 
Because of reports of higher fatality 
associated with serum hepatitis as com- 
pared with that of the naturally oc- 
curring disease’, observers 
believe that the the 
former exhibits greater virulence. But 
an equally if not more rational explana- 
tion for this apparent difference lies 
in the fact that the patient with the 
naturally occurring disease commonly 
enters his illness from a state of good 
health, whereas the victim of homo- 
logous serum hepatitis usually still has 


many 


virus causing 


or has only recently recovered from 
an illness of sufficient severity to war- 
rant the use of blood or blood substi- 
tutes. The overall case fatality appears 
to be small—of the order of 0.2%, which 
is approximately the same as that of 
the outbreak in 1942 of post vellow- 
fever inoculation jaundice in the U. § 
\rmy**. Since the latter epidemic is 
now definitely known to be an example 
of the tvpe_ of 
icterogenic agents being derived pre- 
sumably from a wide variety of car- 
riers, the fact that the overall fatality 
about the that of the 
naturally transmitted disease 
that the virulence of the two 
if two about the same 
The soldiers involved in this outbreak 
wel] 


good 


serum disease, the 


was same as 
suggests 
viruses 
there be. is 


uniformly 
nourished, and previously in 
health. 
The 


atrophy ot 


re 
were rather voung. 


incidence of acute vellow 


indeterminate cause has 
3 peaks during the past 30 
vears, one of 6 years duration begin 
ning in 1918, a second from 1928 to 
1932. and a third during World War II 
and thereafter’®. It is now generally 
conceded that most, if not all, cases 
of acute yellow atrophy of indetermi- 
nate origin are examples of extremely 


shown 


severe cases of infectious hepatitis. 


either epidemic or sporadic, as was 
originally suggested by Cockayne"'. 
Probably a continued relatively high 


MEDICAL SCIENCE 


incidence of hepatitis, with its asso- 
but definite fatality rate, 
will continue for several years. Alsted’ 
and Jersild** have published reports 
on the appearance of a form of 
hepatitis in Denmark with unusually 
high fatality rates (50% and 61%, re- 
occurring predominantly 
in elderly women and manifesting a 
chronic (4 to 9 
with an unusually long 
pre-icteric stage—more than 4 weeks 
in 64% of Jersild’s patients. The expla- 
nation for the excessive fatalities in 
elderly women is not at all evident; 
during the years in question, 1944-45, 
there was a high overall incidence of 
hepatitis in both adult sexes and in 
children, but the 
crease in the 


ciated low, 


spectiy ely 
subacute to course 
months ) 


considerable in- 
number of deaths 
involved old women primarily. There 
seemed to be no underlying nutritional 
deficiency, and whether this clinical 
manifestation was the result of height- 
ened virulence or some host peculiarity 
related to 
endocrine changes. could not be de- 
termined 


possibly postmenopausal 
Bergstrand®, in his classic 
report on the Swedish epidemic of 
acute and chronic vellow atrophv of 
1927. clinical and 
changes similar to those of the Danish 
epidemic but without the sharp accent 
sex. No data noted 
in either the Swedish or recent Danish 
outbreaks to suggest that the diseas¢ 
in question was anything other than 
infectious hepatitis. 

Fox and others**, in their report o1 
jaundice following vaccination against 
vellow fever, noted a striking increas: 
in severity of 


noted anatomic 


on age and are 


manifestations in th 


older age groups. In this outbreal 
there were 27 deaths among 107: 
cases, a rate of 2.5%, a figure some 


what higher than that during the re 
cent military experience. 

Lucké®® cited fatality rates varyin 
from 0.13 to 0.44% in the naturall 
occurring disease. From these an 
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many other data it seems reasonable 
to believe that with either naturally 
transmitted or the syringe-borne dis- 
ease, one may expect a fatality rate of 
0.2% and that increase in this 
rate may be anticipated in the presence 
of the following factors: advanced age, 
the gravid state, malnutrition, 
recent recovery 


pre sence 


of, or from, wounds, 
burns, serious illnesses, and major sur- 
gical procedures. Psychic trauma as vet 


has not been incriminated. 


Pathologic 


on histologic 


Anatomy. Many reports 
changes of the liver in 
acute hepatitis have 
In the period before Eppinger’s*! 
definitive description of the parenchy- 
occurring in “catarrhal 
Virchow’s erroneous concept 


mal changes 
jaundice,” 
of the obstructive mechanism dom- 
inated contemporary clinical thought. 
With adequate necropsies, and later 
it became evident that the 
basic lesion was one of hepatic cellular 
succeeded by or occurring 
with cellular infiltration and he ‘patic 
cellular regeneration. In a systematic 
study which included mild and severe 
examples of both the naturally occur- 
ring and the syringe-borne disease, 
Dible, McMichael and Sherlock" de- 
scribed the characteristic changes in 
the usual case. Hepatic cell necrosis 
and autolysis appearing most severely 
in the central portions of the lobule 
associated with leukocytic and 
istiocytic wap which occurred 
the main in the portal tracts. This 
‘sic pattern was modified by the du- 
tion and severity of the disease with 
sultant: a, regression, b, change for 
e worse with necrosis, c, nodular 
generation, or d, fibrous changes of 
‘ginning cirrhosis. Various combina- 
ms of these types of change were 
countered in a given case, and no 
orphologic differences could be de- 
cted in epidemic hepatitis, jaundice 


biopsies, 


necrosis 


were 


from arsenotherapy and serum jaun- 
dice. 

Excellent descriptions of the gross 
and microscopic changes present’ in 
fatal forms of the disease may be found 

Eppinger’s monograph", in the re- 
port of Bergstrand®, in the account of 
Fox and associates** and in a review 
by Roman*>. Lucké®* presented the 
pi athologic aspects of fatal hepatitis as 
encountered in the U. S. Army during 
War II, and Lucké and Mallory*® 
analyzed the anatomic and clinical 
manifestations of the fulminant form. 
A summary of  Lucké’s® findings 
tollows. 

Changes in the Liver. “ . in every 
instance the fatal cases of epidemic 
hepatitis presented lesions in the liver 
that correspond to so-called idiopathic 
vellow or red atrophy.” The liver was 
commonly reduced in size, to a greater 
extent when death occurred early in 
the disease. before it became com- 
pensated by regeneration. The surface 
early was smooth or finely wrinkled. 
and later nodules projected from. it. 
On the cut surfaces there were seen 
irregularly distributed red areas and 
vellow- green patches of lobulated 
tissue. Microscopically the lesions were 
those of parenchymal destruction (in 
the red areas) with retention of 
sinusoids, reticular framework, and 
little or no scarring. Cellular destruc- 
tion was rapid and complete. The 
changes began centrally, and cellular 
lysis was associated with infiltration by 
polvmorphonuclear leukocytes, lyvmpho- 
cytes, plasma cells and macrophages. 

In addition to these evidences of 
cellular destruction, evidences of re- 
generative hyperplasia were prominent 
in the nodular yellow areas. Atypical 
architecturally, poorly supplied with 


blood, and generally large, the 
parenchymal cells often contained 
granular pigment, had prominent 
nuclei, and were accompanied by 


dilated canaliculi obstructed with dense 
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Inasses ol pigment, Proliferative 
changes in bile ducts were also com 
mon. 

Changes Other Than Those in the 
Liver Itself. ‘the extrahepatic biliary 
passages were not noteworthy. Region: il 
lymph nodes exhibited the customary 
reactions to tissue destruction, and gen- 
eralized adenopathy was absent. 
Ascites occurred in 60% of Luckés series 
and in k of these there was also pleural 
effusion. The spleen was enlarged in 
about & of the patients and showed the 
usual changes associated with portal 
hypertension. Phlegmonous inflamma- 
tion with edema was noted especially 
in the ileocecal region, and non-inflam- 
matory edema of both small and large 
intestine was frequently observed. 

Hemorrhages into the serosa and 
mucosa of the gastrointestinal tract 
were encountered, as was bleeding into 
the lungs, myocardium, and ‘renal 
pelves. The bone marrow was hyper- 
plastic. The testes showed in some 
cases evidences of atrophy or disturbed 
spermatogenesis. The kidneys were 
generally of increased weight, and 
changes of cholemic nephrosis could 
be seen microscopically. Deposits of 
fat were conspicuous especially in the 
proximal convoluted tubules, and the 
mildness of renal changes in the ful- 
minating cases was noteworthy when 
compared to the severe changes in 
cases of longer duration. 

The brain showed some destruction 
of ganglia, minimal glial reaction, 
edema, and lymphocytic cuffing in the 
basal meninges and around the vessels 
of the brain stem**. In the fulminating 
cases “naked nuclei” were frequently 
observed. Though less extensive, the 
changes described by these investiga- 
tors resembled the cerebral changes 
described by Waggoner and Mal- 
amud!®® jn Wilson’s disease and_ in 
patients with acquired hepatic disease 
who had cerebral symptoms. These in- 
vestigators concluded that when the 
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brain showed degenerative lesions 
\lzheimer glial cells, neural symptoms 
followed and that these changes. wer 
caused by damage to certain suscep 
tible regions by as yet unknown 
metabolic or toxic influences. 

Cimical Manifestations. A conven 
ient classification tor the clinical mani 
testations of tatal hepatitis is the usual 
time-honored one for ordinary hepatitis 
plus a stage of liver failure: 1, initial 
or pre-icteric stage; 2, Stage ot icterus 
3, Stage of hepatic failure. 

The symptoms in the first two phase 
of the disease differ in no note aueiy 
respects trom those of the ordinary 
nontatal case of hepatitis. They have 
been extensively reviewed and = an 
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alyzed by others* and will be 
merely mentioned here to serve as a 
background for the appearance of 
manitestations auguring fatal outcome 
The disease has a definite onset in 
perhaps SO% of cases, the initiating 
symptoms usually being anorexia 
nausea, vomiting, prostration, indet 
inite abdominal discomfort, and fever 
occasionally with chills. Any one ot 
these symptoms, or any combination 
of them, may mark the onset, or pre 
icteric symptoms may be lacking en 
tirely, the first manifestation of illness 
being the appearance’ of dark urin 
or clinical jaundice. Headache, back 
ache, articular pains, urticaria, and 
changes in frequency and consistency 
of stools are not uncommon. After 

variable period of such premonitoi 

symptoms, lasting from a few days to 
a week or two, clinical icterus make 

its appearance—usually in less than 

week. During this period of icter 

the symptoms of the pre-icteric period 
commonly _ persist, often becoming 
more severe for a few days, waxing 
and waning, but eventually tending 
to decrease. Jaundice diminish 

symptoms vanish, appetite returt 

sometimes almost as rapidly as it di 

appeared. and the patient enters tl 
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tage of convalescence. This is the 
pursued by most individuals 
with the disease. The occasional pa 
tient who dies tails to rally, deteri- 
orates, and lapses into the all too 
familiar picture known as liver failure, 
he ‘pi atic coma, or acute yellow atrophy, 
which differs little from the terminal 
picture of hepatic cirrhosis except for 
the rapidity of its evolution. The final 
stage, or stage of hepatic failure, oc- 
curs when symptoms of serious brain 
dysfunction make their appearance. 
Frerichs*® in 1860, described the un- 
consciousness, noisy delirium, and 
coma occurring terminally in both 
acute yellow atrophy and he »patic 
cirrhosis. Eppinger*! described in de- 
tail the terminal picture as it occurred 
in acute atrophy and cirrhosis, and 
bergstrand®, in his monograph on the 
Swedish outbreak of yellow atrophy, 
elaborated extensively on the mani- 
festations of the fatal disease. Spence 
and Ogilvie’ called attention to the 
uervous symptoms of fatal hepatic 
disease in children, and Greene*! sum- 
marized the current state of the picture 
in 1941. From these papers and from 
ecent contributions mainly from war- 
time the following 
‘escription has been compiled. 
The manifestations of hepatic fail- 
re are almost identical, whether aris- 
ug in the course of infectious hepatitis, 
irrhosis, hepatic necrosis due to 
oisons, Weil's disease, yellow fever, 
‘tensive replacement of functioning 
epatic parenchyma’ by _ neoplastic 
‘sue, eclampsia, or atrophy of inde- 
rminate origin—most of the latter 
obably being sporadic infectious 
patitis. The onset of the terminal 
ige varies widely in time and na- 
re, from the exceedingly early. 
ere the appearance of nervous 
nptoms precedes or apvears simul- 
neously with conventional 


course 


inifestations of hepatic disease, to 
e other extreme, where drowsiness 


and stupor appear so insidiously that 
the actual day of transition to the 
terminal state is indeterminate. Ex- 
cept for tempo, however, the mani- 
testations of hepatic failure of varied 
origin are strikingly similar. The hall- 
mark of this stage of hepatic disease 
is involvement of the central nervous 
system. Extreme lethargy, stupor, and 
coma make their 
often alternating with periods of ex- 
citement and delirium. Greene*! de- 
scribed the presence as one primarily 
of drowsiness merging into stupor, 
which passes almost imperceptibly 
into coma. Respirations become 
Cheyne-Stokes in type, less often of 
the Biot type, and terminally may be 
slow and stertorous. Periods of excite- 
ment and delirium may punctuate the 
quiet evolution of coma, but these, 
like twitching and convulsions, occur 
infrequently. 

Spence and Ogilvie® described 2 
personally observed cases occurring in 
children. In one of these noisy delirium, 
squint, faulty vision, extensor plantar 
response on one side, and_ periodic 
animal-like shrieks were observed. 
Wide pupils which reacted to light 
were present. The periods of wailing 
were interrupted by convulsive seiz- 
ures associated with opisthotonos and 
were succeeded by periods of flac- 
cidity. The authors were impressed 
especially by the stupor alternating 
with “cholemic crying” and convul- 
sions. Babinski’s sign was _ present. 
palatal palsy was detected, and squint 
was common in their series. This pe- 
riodicity of motor manifestations alter- 
nating with depression resembled 
closely the picture described by Turner 
and his associates®* in the Armv post- 
vellow-fever experience and differed 
somewhat from the picture of hepatic 
coma as it commonly occurs in terminal 
cirrhosis. The coma of patients with 
cirrhosis tends to be steadily progres- 
sive without periods of extreme motor 
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unrest. Bergstrand® tound the moto 
manifestations much more common and 
less severe in men than in women 
He listed positive Babinski sign, rest 
hallucinations, \ 
tinnitus, boring headaches, deafness 
dysphonia, and a kind of catatonia as 
evidence of brain disease in his series 
One patient complained of feeling as 
though he were two people. Moto 
restlessness, increased muscular irrita 
bility, accentuated knee jerk, patellar 
clonus, and opisthotonos were noted. 

Murphy co-workers*’, elabo- 
rating on the picture of “uncomplicated 
hepatic coma,” where no cause for 
death other than hepatic disease was 
tound, 


lessness, convulsions. 


evolution 
through increasing mental depression 
to deep coma. Lethargy and drowsi- 
ness were observed first, the patients 
being arousable and oriented. Noisy 
contusion in varying degree often ap- 
peared next, and hallucinations were 
rare. In their experience deep coma 
was invariably fatal, and the patients 
seemed asleep, save for the absence of 
movement and _ increasing 
stimuli. “The comatose 
state was remarkable in the paucity 
of clinical signs other than the mental 
state’™’. Lucké®® reviewing data from 
125 patients, found in 73 a sudden clin- 
change for the which 
ushered in the final phase, character- 
ized by nervous symptoms, ascites, and 
persistent vomiting. Lethargy and 
coma alternated with restlessness, ex- 
citement delirium. Scanning 
speech, muscular weakness, and exag- 
gerations of both deep and superficial 
reflexes were noted. In assembling data 
on the army experience with the 
fulminant form of hepatitis, Lucké and 
Mallory® defined this tvpe as one run- 


described a_ slow 


unrespon- 
siveness to 


ical worse 


ning a fatal course in less than 10. 


davs. They found that save for tempo, 
the clinical features and _ pathologic 
changes did not deviate significantly 
from those of the subacute type of 
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Three 
in which cerebral symptoms were the 


manitestation; in 2 


disease cases were described 


initial exploratory 
When 


changes in personality with psychotic 


craniotomy was performed. 
behavior appear before the evidences 
of liver disease, serious errors in diag 
nosis are commonly made. 

Wood!" presented data from 10 
fatal cases. ‘The picture did not differ 
that 


others, and in 5 cases neurologic mani 


essentially trom described — by 
festations predominated. The other 5 
were of the overwhelming, rapidly ad 
vancing type. 

Less obvious, though perhaps ot 
great importance in the clinical pic 
ture, are evidences of disturbed water 
and electrolyte metabolism. Ascites and 
peripheral edema have long been rec 
ognized as common manifestations of 
hepatic failure. Labby and Hoagland 
recently measured expansion of blood 
volume and extravascular extracellular 
space in the presence of hepatic dis 
ease and suggested that movements 
of fluids during the course of hepatic 
damage may be related to incomplet 
an antidiuretic prin- 
a damaged liver. Ralli .and 


associates**, in 


inactivation of 
ciple bv 
an earlier communica 
tion. demonstrated the presence of an 

factor in the urine of in 
with cirrhosis 
1942 Burrill 
called attention to the capacity of rat 


antidiuretic 


dividnals and _ ascites 


in and Greene! 
liver to inactivate desoxycorticosterone 
acetate. These experimental data, cou 
pled with the well established clinica! 
that in the presence ot 
icute hepatitis there is a trend toward 
that th 
beginning of recovery is often heralded 
and_ that 
are of extreme] 
crave imnort in natients with henati 
raise the question of th 
relationship of such mechanisms to th 
“hepatorenal Lucké an 
Mallorv®® concluded their 


observation 


a positive water balance*®-" 


bv spontaneous diuresis*’, 


oliguria and anuria 


svndrome.” 
from 
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terial that the hepatorenal syndrome, 
as conventionally defined, was not a 
part of the picture of fulminating 
hepatitis. Perhaps when attention is 
focused more sharply on the role otf 
hepatic influences in renal mechanisms 
tor the excretion of sodium and water 
and in regulation of renal blood flow, 
the he -patorenal syndrome may be de- 
fined more ex: ictly in phy siologic terms, 
but at the moment it seems best not 
to raise again the specter of this vague 
entity. The accumulation of fluid may 
be related to hypoalbuminemia, altered 
portal vascular connections, or the 
humoral factors alluded to previously. 

Hemorrhagic phenomena are often 
encountered preterminally and usually 
can be related to hypoprothrombine- 
mia, though quantitative and qualita- 
tive changes in fibrinogen synthesis 
undoubtedly do occur occasionally. 

Fetor hepaticus, “liver breath,” or 
amine breath” is commonly observed 
in patients with extreme degrees of 
hepatic failure, usually before. the 
nervous manifestations appear. It is of 
serious prognostic consequence but 
does not necessarily imply a fatal out- 
come. Fhe characteristic odor has been 
likened to that of a freshly opened 
orpse®*, to the odor of casein digest— 
pungent” and “mousy.” The cause 

this odor has not been satisfactorily 
letermined. 

Elevation of temperature does not 
ppear to be a common feature of fatal 
epatitis excent in the terminal state, 
vhen high fever is common®*!. Though 
he pulse rate has been reported as 
except when fever occurs 
rminally, in which case the rate is 
celerated, Eppinger®' Berg- 
rand® refer to the absence of 
radyeardia and frequency of rapid 
ites in cases with fatal issue. Blood 
ressure is not remarkable, tending to 
se with the onset of nervous mani- 
stations®*—an interesting observation, 
mtrary to what might be expected if 


failure of the vasodepressor material 
inactivating mechanism of Shorr and 
co-workers”® were a significant feature 
ot clinical hepatic failure. 

Keview of reports of the clinical pic- 
tures associated with fatal hepatitis 
suggests that whereas all variations in 
duration and manifestations occur, the 
cases in general tend to fall rather 
naturally into one of 3 patterns: 

(1) The fulminating type, in which 
evidences of brain disease appear be- 
fore, with, or shortly after more con- 
ventional signs of hepatic disease have 
developed. 

(2) A type in which brain symptoms 
appear after a longer period of time 
against a background of protracted 
inanition and usually deep jaundice. 

(3) A type in which death occurs 
after the acute stage shows signs of 
subsiding, the fatal outcome resulting 
from esophageal hemorrhage, intercur- 
rent infection, or occasionally relapse 
of hepatitis. These cases probably are 
more accurately classified as __post- 
necrotic cirrhosis and in general clin- 
ically are similar to ordinary types 
of Laennec’s cirrhosis. 

What the conditioning influences are 
which determine fatal outcome in cer- 
tain cases remains an unsolved prob- 
lem. Himsworth*?, in a noteworthy 
monograph, has recently summarized 
his views on the subject: Henatic 
necrosis may occur in either of two 
wavs, depending unon whether it  re- 
sults from the noxious effect of an 
agent (such as chloroform, phosvhorus. 
or the virus of hepatitis), or from the 
deprivation of some nutritional factor 
essential to cellular life. The former 
of necrosis Himsworth and 
Glynn** designated as “toxinathic” and 
the latter “trophonathic.” Massive 
henatic necrosis. the picture usually 
encountered in fatal henatitis, in the 
oninion of these investigators results 
when trophopathic changes occur sec- 
ondarily imposed upon the zonal 
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lesions ot the toxipathic hepatitis All ot the so-called liver function tests 
caused by the virus. Swelling with indicative of parenchymal damage tend 


curtailment of intralobular circulation 
as well as lack of alimentary nutri- 
ment secondary to anorexia and vomit- 
ing probably contribute to this vicious 
cycle. Such a mechanism, Himsworth 
pointed out, offers an intriguing ex- 
planation for the remarkable predilec- 
tion of massive necrosis for the left 
lobe—for streamline effects in the 
portal vein probably route blood richer 
in nutriments to the right lobe than 
to the left. 

One might postulate that in the 
fulminating type of hepatitis either an 
agent of overwhelming virulence de- 
strovs hepatic cells rapidly and com- 
pletely or an agent of ordinary 
virulence produces necrosis in an 
already embarrassed liver. Thus a cer- 
tain small number of acute fatalities 
could be anticipated whenever out- 
breaks attain epidemic proportions, 
even when nutritional factors are lack- 


ine. An increase in early deaths like- 


wise would be expected when the 
disease complicates other states asso- 
ciated with lowered nutritional re- 
serves—such as the postoperative or 


post-traumatic state, pregnancy, mal- 
nutrition. and advanced age. 
The second tvpe of fatality 


after a longer illness. 


occurring 
carries the seeds 
of death within itself. Anorexia, vomit- 
ing, defective digestion and absorp- 
tion, as well as injudicious activity. 
all tend to exaggerate the nutritional 
defect and prepare the field for the 
superposition of trophopathic lesions 
on toxipathic ones 

Therapeutic implications are 
Little change can be expected 
when the damage is due largely to the 
noxious agent itself, but therapeutic 
results should be brilliant in prevent- 
ing or aborting the 
of malnutrition. 

Laboratory 


obvi- 
OuS. 


final 
disappointing. 


data in the 


stage 
of fatal hepatitis are 


secondary changes’ 


to be positive, those dependent upon 
hoth excretion and upon the stability 
of the serum colloids. In general no 
correlation is evident between the de- 
gree of positivity of tests and the 
gravity of the clinical state. E xceptions 
to this generalization on occasions are 
the serum lipids, the blood glucose and 
amino acids and the blood prothrombin 
activity. Attention repeatedly has been 
called to the drop in pe rcentage con- 
centration of total cholesterol contribu- 
ted by acute 
parenchymal hepatic disease**. Exces- 
sive lowering of cholesterol ester al- 
most to the point of vanishing has 
achieved high rank as a sign of impend- 
ing fatal outcome?*:**; associated with 
this drop in ester cholesterol is an ex- 
treme the concentration 
of serum phospholipid as well as in 
that of neutral fat. Hypolipemia, then 
occurring instead of the usual hyper- 
lipemia, 


esterified cholesterol in 


decrease in 


is evidence of grave disease 
Decrease in meas- 
ured by concentration of blood urea 
nitrogen is of less crucial value be- 
cause the defective synthesis _ is 
frequently masked by decreased renal 
excretion when oliguric mechanisms 
enter the picture terminally, as they 
often do. Of greater importance in 
prognosis is the elevation in blood 
amino acid nitrogen, the increment 
probably being attributable to failure 
of hepatic deaminization and urea 
svnthesis as well as to flooding of th 
blood with amino acids from hepati« 
cells undergoing autolysis. The earlie: 
literature contains many references t 
such and emphasizes th: 
occurrence of leucine and_ tvrosin« 
crystals or increased concentrations it 
the urine, but in the carefully studie 
of Murphy and his associates‘ 
concentrations of blood alpha amin 
within normal limits. Hims 
found leucine and_ tyrosin 


urea synthesis as 


changes 


Cases 


acid were 
worth*? 
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crystalluria to be rare but attached 
unfavorable prognostic weight to the 
presence of excessive or increasing 
amino-aciduria as demonstrated — by 
paper chromatography. He believed 
that amino-aciduria signified “not ouly 
that liver cells have been killed, but 
also that few survive.” Further appli- 
cations of this technic to problems of 
extreme degrees of hepatic failure may 
offer means of earlier recognition of 
potentially fatal disease than now 
exists. Elevations in the “rest N’™ and 
disturbances in the BUN/NPN ratios 
in favor of the non-urea NPN have 
been interpreted as evidence of defec- 
tive urea synthesis in fatal cases’. The 
rather constant leukopenia of the usual 
case of hepatitis contrasts sharply with 
the leukoevtosis of cases with fatal 
outcome. The blood glucose level, 
usually within normal limits, was low 
in 16 of Lucké and Mallory’s™ cases, 
and the authors believe that other 
examples of hypoglycemia may have 
heen obscured by therapeutic glucose. 
Hemorrhages (cutaneous, nasal, gas- 
trointestinal, and renal) are not un- 
common and are usually related to 
extreme degrees of hypothrombinemia. 
Turner and co-workers** were deeply 
impressed by the finding of hypo- 
prothrombinemia which did not. re- 
eal to the use of vitamin K 
eparations. Such vitamin K_ fast 
hvpoprothrombinemia was present in 
all their fatal cases in which pro- 
thrombin studies were done. in none 
of the nonfatal cases, and when pres- 
ent for more than 7 days, was always 
ciated with other manifestations of 

usual severity. It proved to be the 
oly laboratory test of value in singling 
of patients in need of intense therapv 
i laree hospital population. These 
hors distinguished sharply between 

('° alimentary defect, where the de- 
ency was a nutritional or absorptive 
and the hepatic defect, where the 
liicr was unable to synthesize pro- 


thrombin, even when supplied with the 
precursor. Olwin had suggested pre- 
viously that such difference in re- 
sponse could be used as a test for dis- 
tinguishing mechanical from parenchy- 
mal causes of jaundice’, but the 
data of Turner and associates indicate 
clearly the need for caution in such 
interpretations. Hoagland and Shank*! 
found a diminution in the plasma vita- 
min A which was proportionate to clin- 
ical severity, but no observations in 
fatal cases were reported. 

Mechanism of Hepatic Failure. The 
mechanisms resulting in the clinical 
state of hepatic coma remain uneluci- 
dated. Bile acids, bilirubin, cholesterol, 
amino acids, guanidine, toxic products 
from incomplete breakdown of protein, 
and a host of other toxins and metabo- 
lites have been suggested as the noxious 
agents, but proof for the role of any is 
lacking. Theories for the causation fall 
into two categories: (1) retention or 
elaboration of toxic substances and (2) 
the concept of hepatic insufficiency first 
postulated by Quincke and Hoppe- 
Sevler (cited by Eppinger*"). Greene*! 
stated “ . hepatic coma is to be ex- 
plained ‘net as the effect of a vet un- 
discovered toxin or poison but rather 
as the summation of the effects of the 
failure of its manifold activities, and 
the inability of the organism to main- 
tain life after the failure of so vital an 
organ.” Whereas it is always unsafe to 
apply experimental data from other 
animals to disease in man, still there 
are certain similarities between the 
state of human hepatic failure and the 
hepatectomized preparation. In addi- 
tion to the classic experiments of 
Mann***5.6* jn dogs, the picture has 
also been described in rabbits, monkeys, 
and other animals!*.17-41.97, The rever- 
sible (Stage 1) and _ irreversible 
(Stage 2) phases are constant. Symp- 
toms of Stage 1 are clearly related 
to hypoglycemia and are abolished by 
administration of glucose. In order of 
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appearance in the dog these symptoms 
are muscular weakness, disappearance 
ot reflexes, flaccidity, 
geration of reflexes, twitching, convul- 
sions, and death. If this train of events 
is interrupted by injection of glucose, 
the animal becomes 
mal, momentarily at 
glucose tolerance is extremely decreas- 
ed®?. When large amounts of glucose 
were necessary to prevent symptoms 
of hypoglycemia and the level at which 
these developed was no longer hypo- 
glycemic, another condition developed, 
characterized serially by restlessness, 
ataxia, loss of sight and hearing, 
and death. The mechanism of these 
symptoms of Stage 2 is unknown. 
but it is interesting to postulate that 
they are concerned with defects in pe- 
ripheral oxidation of metabolites rather 
than with hepatic glucogenesis alone"’. 
as is the case with symptoms of Stage 1. 
Though hypoglycemia is by no 
means a constant or even common 
manifestation of human hepatic coma. 
it does occur and may play a role in 
certain of the symptoms—especially the 
motor manifestations of the fulminat- 
ing disease. The quiet sleeplike coma 
of the terminal state of cirrhosis re- 
sembles more the symptoms of Stage 
2 animal hepatectomy. Since hvypo- 
cholesteremia and especially vanish- 
ing cholesterol esters of the serum oc- 
cur commonly in fatal hepatitis and 
since the essential, highly unsaturated 
fattv acids are transported as choles- 
terol esters and less unsaturated ones 
as 
that deficiency of fatty acid plavs a 
role, the liver probably being an im- 
portant source of both cholesterol es- 
ters and phospholinids. Data are lack- 
ing to weigh this hynothesis, but it is 
that Chaikoff 
and Zilversmit?° presented evi- 
dence which suggests that the liver not 
only is the main source of phospholinvid 
synthesis but also the main site of uti- 


return and exag- 


essentially nor- 
least®*, though 


coma 


it seems possible 


interesting Entenman. 


have 
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lization, since hepatectomy prolonged 
significantly turnover of P** labeled 
phospholipid in dogs, also the 
with fatty 
cholesterol. The 


as Was 
and ester 
intervention of a facto 
of hepatic origin in the peripheral uti 
lization of 


case acids, free 


these substances was not 
considered a possibility by these in 
vestigators, but such a factor could ex 
plain their data and, applied to car 
bohyvdrate metabolism, could also ex 
plain the occurrence of symptoms not 
unspeakably different from those of hy 
poglycemia in the presence of normal 
As Murphy and associ 
it seems likely that as vet 
biochemical abnormalities in 
intermediary metabolism play an im 
portant role. Zelman and Gilbert'®* 
cently reported a case of Wilson's dis 
showing 


blood glucose. 
ates’ stated, 
unknown 


evidence of histotoxi: 
anoxia with low A-V oxygen differenc: 
in which therapy with cytochrome ( 
was 


ease 


associated with reversion toward 
normal and symptomatic improvement 
Sensitization necessitated cessation of 


evtochrome C, and within a few davs 
the patient became 
Further 
did not reverse the relapse, 


patient became 


helpless invalid 
cvtochrom 
and th: 
and died 
se, these data ar 
Nesbitt’s™' 


idministration of 


comatose 
Based on onlv one ca 
little 
observations on changes in excretion « 


more than interesting. 
coproporphvrin during periods of hi 
patic coma remain unexplained. Befor: 
and durine classic neriods of coma the 
vrinarv copronvorphvrin fell. increasing 

is the natient emerged from 


enisode. 


the acute 
nornhvrin naralleled urinarv volume 
Treatment. In this review little snace 
will be devoted to 
now annlied in treatment of patients 
with infectious henatitis. 


ures 


Excretion of copro- 


routine measures 


Such meas 


consist almost entirely of a 


anate rest and adequate maintenanct 
of nutrition and are presented in detai 
in the communication of Hoaglanc 


0.41 Barker*t!!, and others 34:46:71.9 
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Little can be done, it seems, tor the 
patient with overwhelming hepatic de- 
struction in whom nervous manifesta- 
tions appear before or simultaneously 
with evidences of hepatic dysfunction 
and the fatal issue is settled within a 
day or two. It is in patients with the 
other types of dise “ase, often resulting 
fatally, in whom promonitory evidences 
of grave importance have appeared, 
such as prolonged total anorexia, late 
and persistent vomiting, mental obtun- 
dation beyond the expected lassitude 
of the patient with severe hepatitis, 
transitory hypoglycemic episodes, hy- 
polipe mia, fixed hypoprothrombine mia, 
and “liver breath,” that prompt and 
energetic therapy may be of consider- 
ible value. Even in comatose patients 
life may be prolonged until enough re- 
veneration has occurred to restore the 
metabolic functions of the liver toward 
normal. These desperately sick patients 
almost invariably have complete ano- 
rexia; vomiting is a prominent feature 
{ their illness; and when coma has ap- 
peared, even though nutriments con- 
ceivably could be administered by 
omach tube, the problems of ques- 
onable absorption, with the risk of 
spiration pneumonia and gastric dila- 
tation make necessary comple ‘tely pa- 
iteral alimentation. 

Glucose in quantities sufficient to 
supply an energy source comparable 
to that which a healthy liver would sup- 
piv is indicated. Jones* * found inten- 

e use of intravenous glucose of para- 

unt importance and was unable to 
demonstrate any need for additional 
ulin; he noted a reduction in case 
lity rate from over 90% to about 
(in acute hepatic insufficiency. Bon- 

James, and Farrar® 


using Bradley’s® 
hnic for estimation of hepatic blood 

in man, reported that the human 
r in the fasting state releases 3.5 
glucose per kg. of body weight per 
iute—which amounts to 352.8 gm. 
glucose daily for a man weighing 


70 kg. Three liters of 10% glucose will 
supply 300 gm. carbohydrate or 1200 
calories, and 3 liters of 15% glucose 
450 gm. or 1600 calories. This glucose 
should be given continuously to avoid 
hypoglycemic episodes when infusions 
are temporarily interrupted. 

Great caution must be exercised in 
the use of large volumes of fluid pa- 
renterally in patients with hepatic in- 
sufficiency because of the frequent oc- 
currence of terminal pulmonary edema 
and the commonly associated tendency 
to retain fluid. Recently attention has 
been focused on the inability of pa- 
tients with hepatic cirrhosis to excrete 
salt! and it seems probable that 
a similar incapacity is present in pa- 
tients with hepatic failure of an acute 
nature. Edema, ascites, retention of 
fluid and oliguria occur acutely in he- 
patic failure just as in cirrhosis. In view 
of the striking improvement in the 
edema and ascites of cirrhosis noted 
when intake of salt was reduced to 
1.5 gm. daily'* “4 it appears important 
to effect a similar reduction in intake 
of salt for the patient with acute he- 
patic failure; all the glucose should be 
given in distilled water, and serum 
chlorides should be checked from time 
to time to avoid the dangers of hypo- 
chloremia. When indicated, an occa- 
sional ration of glucose may be given 
in normal saline. 

Three sources of protein are avail- 
able for parenteral use: whole plasma, 
albumin, and protein hydrolysates. Bar- 
ker, Capps, and Allen* advised the use 
of 2 units of whole plasma daily, about 
the same amount advised by Turner 
and his co-workers®*. No data on the 
efficacy of such treatment are available, 
and studies of nitrogen balance were 
not recorded. 

Albumin has been studied extensive- 
lv in cirrhosis, but few data are avail- 
able on its use in severe hepatitis. Kun- 
kel and associates**, in reporting their 
experience with intravenous albumin 
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in cirrhosis, described 2 patients with 
subacute yellow atrophy who showed 

t temporary diuretic response with loss 
of ascites and edema 
was unattected, anc 
both died. The minimum amount of al- 
bumin needed is not known; 25 gm. 
daily during the period of acute danger 


their downhill 


course however, 


5 


may be given, and the need for more 
may be evaluated by serial measure- 


ments of the serum albumin. Use of 
albumin was associated with increased 
retention of dietary nitrogen’ and was 
believed to have initiated a curative 
process. 

It is still more difficult to evaluate 
the effects of parenterally administered 
amino acids. In view of the common 
amino-aciduria and increased levels of 
plasma amino acids reported, it seemed 
unlikely that the addition of more such 
substances as protein digests would 
be beneficial. Studies in severe hepati- 
tis are not available, but Lewis, Tay- 
lor and Davidson*’, in acute experi- 
ments, found in patients with severe 
cirrhosis no obvious evidence of fail- 
ure to metabolize amino acids. Kinsell, 
Harper, and Barton®® have described 
a diminution in the rate of utilization of 
methionine in the presence of hepatic 
disease, Popper and his associates‘ 
could show no protein sparing effects 
of methionine in acute hepatitis, and 
Hopps and Campbell*? reported a fa- 
tality one hour after administration of 
200 cc. of casein digest in a patient 
with hepatic damage. Wheeler and 
Gyorgy'"! found that methionine was 
well utilized by patients with moder- 
ately severe hepatic disease. A recent 
report by Eckhardt, Faloon and David- 
son'® is of interest. These investigators 
studied the effect of giving large (50 
to 100 gm. daily) doses of amino acids 
parenterally for periods up to 4 weeks 


to patients with cirrhosis. No evidence 


of serious intolerance was encountered, 
positive nitrogen balance resulted, and 
only slight amino-aciduria occurred. 
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study 
that the possibility of untoward effects 


This caretul suggests strongly 
from the use of such preparations in 
patients with serious liver disease has 
peen overemphasized in the past, and 
it seems likely that further investiga- 
tions will confirm their value in the 
treatment of acute infectious hepatitis. 
The problem of administration of such 
substances in acute atrophy with in- 
creased blood amino acids and spon- 
amino-aciduria re- 
mains unsolved. Gamma globulin has 
proved to be valueless in treatment of 
the developed disease*’. No reports are 
available on the use of parenteral fat 
acute hepatic failure. 
Lipotropes, including choline, inositol, 
methionine, and others, have been used, 
but definite evidence of their beneficial 
effects is as yet lacking. Cysteine, in 
limited trials by British workers®’, was 
believed to have been effective in ex- 
pediting recovery of previously well 
fed patients with acute hepatitis. The 
Spanish group!” has presented interest 
ing data which suggest that the funda 
—— defect in phospholipid synthe 
sis in hepatic disease is an enzymatic 
one saad not a deficiency of building 
blocks, not only was added cho 
line lost almost qui antitative ‘ly, but also 
in the presence of hepatic disease a 
spontaneous cholinuria present 
which subsided with clinical recovery 

The problem of parenteral adminis- 
tration of vitamins in severe hepati: 
disease remains unsolved, Vitamin k 
preparations are clearly indicated in the 
presence of hypoprothrombinemia be- 
cause of the possibility that defective 
alimentation is responsible. If reversic 
to normal with injection of small doses 
(2 to 4 mg. of the parenteral prepar 
tion) does not occur*-**:8, large doses 
will probably be ineffective and may 
possibly be harmful®*. Thiamin in mod- 
erate doses, to aid in metabolism 
the added glucose, is clearly indicat: 
but doubt exists that large quantities 


taneous massive 


emulsions in 
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of purified vitamins are needed, despite 
the fact that the liver stores water and 
tat soluble vitamins. The defect again 
is probably one of faulty utilization. 
Niacin in massive doses may even be 
injurious, since it is antilipotropie when 
excreted, using methyl groups which 
might otherwise be available tor trans- 
methylation or phospholipid —synthe- 
sis**. Snell and on the other 
hand, in an encouraging report on 
treatment of hepatic coma, noted a sat- 
istactory response in 6 of 8 patients to 
the combined use of intravenous glu- 
cose with thiamin and nicotinic acid. 
They recommended use of the contin- 
uous drip method with 50 to 100 mg. 
of thiamin and 250 to 500 mg. of nico- 
tinic acid added to 3000 to 4000 cc. of 
a solution of glucose. They were im- 
pressed by the elevations of lactic and 
pyruric acids in their patients®® and be- 
lieved that the basic defect in coma lay 
in intermediate carbohydrate metabo- 
lism. Lactic acid has been given with 
occasional remarkable results, but of 
late this form of therapy has fallen out 
of favor. Keys and Snell** noted in pa- 
tients with advanced cirrhosis decreased 
oxygen saturation of arterial blood 
‘is compared to normal and believed 
hat there was a change in affinity of 
ie hemoglobin for oxygen. Turner and 
is associates** were impressed by the 
inilarity of some of the nervous symp- 
ms of coma to those of oxygen de- 
iency, but no anoxia was detectable 
analysis. On 3 occasions temporary 
mission of coma was associated with 
ministration of oxygen. On the basis 
these and similar experiences, oxy- 
1 therapy and blood transfusions 
m warranted. Liver extracts** have 
en used empirically and as a con- 
ient source of injectable vitamins, 
h varying degrees of success**, and 
thin, once highly recommended?! 
not been used in recently reported 
ervations. 
ertain measures used injudiciously 
'verenthusiastically may be fatal to 


patients with severely damaged livers. 
Reterence has already been made to 
dangers of overloading with fluids and 
salt and to the, theoretically at least. 
potential dangers of excesses of vita- 
min K preparations and niacin. By far 
the greatest danger to patients exhibit- 
ing psychotic and motor manifestations 
of hepatic failure is the indiscriminate 
use of sedatives. All of the commonly 
used sedatives, with the exception of 
bromides and possibly the slowly act- 
ing barbiturates, are highly toxic. Mor- 
phine®:7.24.27,82,78. the rapidly acting bar- 
paralde- 
and tribromethanol’ have all 
been found to exert an unpredictably 
prolonged and profound effect on pa- 
tients with grave disease of the liver 
and commonly precipitate the terminal 
deep coma in patients who were show- 
ing only early evidence of cerebral dys- 
function prior to sedation. It seems 
likely that these drugs in the doses com- 
monly used do not exert any specifical- 
lv noxious influence on the liver itself 
but rather further depress metabolism 
of neurones gravely damaged by “poi- 
sons” or defects in nutrition and that 
this effect is further intensified and pro- 
longed by absence or impairment of 
the inactivating functions of the liver. 
Perhaps phenobarbital and barbital it- 
self, being excreted in the main by the 
kidney rather than inactivated in the 
liver, are less dangerous, but no clinical 
data are available to confirm or refute 
this possibility. Bromides may be used 
cautiously but usually prove ineffective. 
No satisfactory means of providing ade- 
quate sedation for the agitated psy- 
chotic and motor manifestations of he- 
patic failure exists, and all of the ef- 
tective sedatives are potentially and 
unpredictably lethal to patients with 
seriously impaired hepatic function. 
Surgical intervention, with attend- 
ant anesthesia and trauma, is lethal 
when undertaken through errors in 


diagnosis. 
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Tue therapy of the obese patient is, 
in principle, quite simple. In practice, 
however, the management of obese pa- 
tients may often be unsatisfactory, dis- 
couraging, and at times exas- 
perating. 

In rare instances of pituitary dys- 
function, and certain lipodystrophies, 
there can be specific 
metabolic disorders—usually, however, 
not responsive to any specific therapy. 
The vast majority of obese patients 
presenting problems are those in whom 
no metabolic disorder can be demon- 
strated. In most instances the fat de- 
posits are simply the inevitable result 
of greater energy intake than output. 
These patients can always be made to 
lose weight if their food intake is rig- 
idly restricted by the doctor, as in the 
hospital. 

As far as fat distribution is con- 
cerned, one must not underestimate the 
role of constitution, heredity and en- 
docrine pathology®*. However, in order 
for fat to be distribute d it must be 
ingested and not used. In all obese 


even 


demonstrated 


greater than output, and reduction can 
be effected by limitation of intake. 
Weight reduction is readily accom- 
plished in any obese patient when the 
physician assumes the responsibility 
(104) 
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for limiting the patient’s diet. The mat- 
ter is, however, not so uniformly suc- 
cessful when the patient assumes the 
responsibility of limiting intake to the 
prescribed level. Published results indi- 
cate that perhaps fewer than 1 obese 
person is able to follow a pre- 
scribed diet, to the point of adequate, 
weight reduction!’ The 
widespread prescription of ampheta 
mine® and thyroid, 


in 3 
successful 


as well as the use 
of patent nostrums (often dangerous 
ones ) all testify to the great resistance 
of the obese person to reduction 
his food intake. It is an obvious but 
sometimes neglected consideration that 
successful treatment of obe sity is lz arge 
ly a matter of the patient's re ssponsibil 
itv. The incidence of failure, then, re 
flects the patient’s difficulty in a 
tent limitation of his food intake. 
must ask why this is so hard for . 
obese person. Hoelzel® postulates that 
appetite depends on the specific bod 
needs. If we accept this idea as true in 
normals, we forced to assume th 
something different is operating in tl 


ot 


are 
obese person? 

\ basic postulate of psychiatry is th «t 
all human behavior is explainable a ard 
understandable in terms of various ft 
damental needs. Let us see if this ¢ 1 
be applied to the problem of obesi 


NEUROLOGY AND PSYCHIATRY 105 


If the obese person's appetite is so 
great that he must take in more food 
than is necessary for metabolic require- 
ments, then it follows that the obese 
person needs the food for something 
other than metabolic requirements. It is 
apparent that here we must leave the 
simpler problems of calories, tats and 
proteins to consider human needs in a 
larger sense. We must investigate the 
needs of a person as well as just the 
needs of a body. 

It is manifestly true that all persons 
have some needs for pleasure. It is im- 
possible to find a person who does not 
enjoy something in his life. He may, 
paradoxically enough, even enjoy pain, 
but we inevit: ably find that he needs to 
get pleasure from some thing. We real- 
ize that ‘some persons have little pleas- 
sure in life apart from eating. Thus the 
most obvious non-metabolic  satisfac- 
tion from food is the simple gratifica- 
tion of a need for pleasure. If eating 
has a meaning of pleasure, in addition 
to nutrition, then we may ask if there 
ire other non-nutritional meanings to 
this universal activity. We have seen 
many men, once poor and hungry, to 
whom plenty of good food indicates 
success. To a dissatisfied housewife, 
ating may mean diversion and respite 
‘rom her otherwise monotonous day. 
'o any one of us the invitation to eat 

mean social acceptance. In our 

ilture, as in all cultures, the giving and 
iking of food has deeply symbolic 
leanings of friendliness and _ affec- 
Our inevitable emotional re- 
onse to a dinner invitation is, “He 
ants to give me food, he likes me.” 
his equation of food and affection or 
ve is a universal human characteris- 

This symbolization of food as love 
not strange when we consider the 
ant’s early months when he receives 

id and love from his mother in in- 

varable fashion. It is not too difficult 

see further how excessive signifi- 
nce can be given to food and eating 


a child whose mother is unable to: 


'w love for the child except through 


feeding him**. Food normally relieves 
the tension of hunger. In this latter ex- 
ample food also serves to relieve the 
tension of feeling unloved. It is obvious 
that food relieves the tension of hunger 
by directly fulfilling an unsatisfied need. 
Psychiatric research shows rq tension, 
as is ordinarily described in humans, 
is a nonspecific indication ” unsatis- 
fied needs. The need may be for suc- 
cess, security, love, food, or whatever. 
We have observed, but cannot entirely 
explain, that food will temporarily re- 
lieve tension from sources other than 
metabolic, and so, not infrequently, we 
find food being used to relieve the ten- 
sion of emotional deprivation. Food 
can thus have the meaning of a 
medicine, perhaps a narcotic, to deaden 
the pangs of a frustrated life. 

It is apparent from this discussion 
that food does have uses that are non- 
metabolic if not non-nutritional. If the 
obese person is one who continually 
takes in more food than is necessary 
tor metabolism, it seems that the cause 
of the obesity should be sought in 
these non-metabolic needs for food. 

If this hypothesis is correct, then we 
should be able to find obese patients 
who eat because they have no other 
souces of pleasure, who eat because 
they are bored, who eat because it gives 
them social acceptance not otherwise 
available, who eat to relieve a feeling 
of tension, and to find obese persons 
who eat because food symbolizes to 
them the love and affection they desire, 
need, and cannot find. We have seen 
all these and recent literature is full 
of similar 

We accept, then, that the obese per- 
son seems to have needs for food that 
are in excess of the needs of the body. 
Food ingested to satisfy these non- 
metabolic needs will inevitably be de- 
posited as adipose tissue. 

It would seem to follow that the re- 
moval of adipose tissue must be ac- 
companied by some effort to reduce or 
find more appropriate satisfactions for 


e 
1 
( 
1S 
it 
il 
e 
il 
is 
| 
] 
t 
rd 
n 
] 


these non-metabolic needs for food 
This is supported by Nicholson’s 
study!’ comparing results of treatment 
by diet alone and by therapeutic in- 
terviews without diet prescription. The 
results were much more gratifying in 
the latter group. If this be true, then 
we might suggest certain changes in 
the management of the obese person. 

Does this imply that all obese pa- 
tients should be referred to a_psy- 
chiatrist? It does not, although formal 
psychotherapy may be indicated in 
certain patients where the overeating 
isa symptom of a deep-seated neurotic 
conflict'*. The conclusion justified by 
Nicholson’s study is that the patient's 
contacts with his physician should be- 
come therapeutic in a_ psychological 
sense, rather than purely medical. 

The history of onset of obesity needs 
to be enriched by determination of con- 
comitant emotional or environmental 
factors?. Since it is immediately ob- 
vious that the patient has overeaten, it 
is unnecessary to pry into the exact 
amount ingested. Instead, it will be 
more profitable to use the diet history 
to help the patient discover the mean- 
ings of food, the personal significance 
of food, and the non-metabolic uses 
he makes of food. When he sees what 
he is doing, he is then better able to 
make new and more appropriate efforts 
to achieve satisfaction. The conviction 
arising from a well taken history that 
leads to such discovery may make ad- 
vice unnecessary and superfluous. 

The patient may be helped further 
by specific yet simple information about 
the re lationship of food intake to ener- 
gy supply and energy utilization to 
energy storage. If he can be helped to 
see what happens to excess food, and 
then to see why he has been taking in 
an excess of food. the course of action 


PROGRESS OF MEDICAL SCIENCI 


will be clear for him to achieve a cure. 

In this program we find no place for 
drugs to reduce appetite’ since pre- 
scription of such a drug implies the pa- 
tient has no responsibility in regula- 
tion of his desires. We must remember 
that in any program of weight reduc- 
tion it must be the patient who does 
the work, and that therapy must aim 
for the time when the patient no long- 
er needs the physician's help. 

The role of the dietitian must be re- 
évaluated'*. She can help with her food 
history to answer the question of the 
non-metabolic needs for food. She can 
sometimes help the patient work out 
more direct satisfaction for unfilled 
wants. She can teach him ways of us- 
ing food socially while keeping his 
own intake down. Most important, she 
must help train the patient to handle 
his food intake when he is again on his 
own. She must help him learn to eat 
a limited but well balanced diet when 
the scales prove the need and must 
teach him characteristics of normal 
diet so that when his weight becomes 
satisfactory he can increase his intake 
to the point of stability. 

There must be, for some, a revision 
or extension of goal in therapy of the 
obese. The physician must do more 
than cut the patient's weight down; he 
must help the patient to a more mature 
adjustment, help him achieve mor 
adult satisfaction from life than just 
from the infantile gratification of hun 
ger‘. The patient must be helped to re 
lv on himself to chose an appropriate 
diet, to supply satisfactorily his meta 
bolic needs alone, and he must bs 
given the means to maintain an idea 
weight in the future. 

In other words, the physician mus 
help the patient become a more matur 
person in his use of food. 
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The Increased Acidity of Arterial 
Blood in Hypertension. |. Ml. WaLpron, 
M.D., and Franz Govpsrein. (Depts. 
of Physiology and Research Surgery, 
Jefferson Med. Coll. of Phila., and the 
Division of Med., Penna. Hosp., Phila.). 
During the course of other studies on 
acid-base balance it was noted that a 
few people had a low pH of arterial 
blood with no apparent cause. The 
only factor common to these people 
was essential hypertension. In pursuing 
this problem further we studied a 
group of 33 patients consisting of 11 
normotensive, 11 essential hypertensive 
patients with normal kidney function, 
and 11 hypertensive patients with 
some renal impairment. In the last 
group of patients the renal impair- 
ment was either due to glomerulo- 
nephritis or secondary to prolonged 
hypertension. 

All of the patients were routine hos- 
pital admissions who were admitted 
for some condition other than hyper- 
tension. Samples of arterial and venous 
blood were obtained under basal con- 
ditions. Oxygen content, oxygen ca- 
pacity, carbon dioxide content and 
pH were determined and from. this 
data the pCO, was calculated. 

The most striking observation is 
that the patients with hypertension 
had low pH values. In the group of 
essential hypertensive patients with 
normal kidney function the low pH 
values were associated with high 
pCO. In the hypertensives with renal 
impairment due to chronic glomerulo- 
nephritis the low pH is not associated 
with increased pCO:. The difference 
is to be expected because of an in- 
(108 ) 
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the EThG may show slow waves als 


crease in inorganic acids in the latter 
group. Also in those essential hyper 
tensive patients with secondary renal 
impairment the low pH is accom- 
panied by normal pCO, or one ap- 
proaching the pattern of glomerulo- 
nephritis. 


Electrogram of the Human Thalamus 
and Hypothalamus. E. A. 
M.D., and H. T. Wycis, M.D. (Depts. 
Exp. Neurology and Neurosurgery. 
Temple Univ. School of Med.). During 
thalamotomy monopolar and_ bipolar 
recordings were obtained from various 
diencephalic nuclei in schizophrenics 
severe anxiety neuroses, obsessive-com- 
pulsive states, cases of unbearable 
pain, epileptics, patients with extra- 
pyramidal disorders, under local or 
pentothal-N.O-O,-ether anesthesia (25 
observations). The human _ electro 
thalamogram (EThG), like that of the 
cat, shows waves similar to the alpha 
and beta rhythms. There is, however 
a considerable independence of th 
thalamic and the cortical discharges 
This is in agreement with findings 
in the cat that sponti ineous rhythmic 
discharges can be picked up from the 
thalamus after decortication (Spiegel 
Trans. Am. Neur. Assn., 1936; Am. ] 
Physiol, 1937: Kennard, 1943; Mo 
rison, 1945), and on the other han 
from the surface of the isolated front: 
lobe (Spiegel, 1936: Bremer for tl 
occipital lobe, 1938). 

Particularly in anesthetized patien 


which may be accompanied by a fa | 
cortical activity. There are 2 types 
slow Waves: one inde ondent fro 
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and the second synchronous with the 
heart rate. The latter probably are 
due to pulsations of the ventricle wall. 
The rhythms recorded by basal leads 
(pharyngogram) may be rather differ- 
ent from those obtained from the 
dorsomedial nuclei or from the hypo- 
thalamus. Pharyngograms therefore 
hardly permit conclusions regarding 
the electric activity of the thalamus 
or hypothalamus. In petit mal epilepsy 
seizure discharges were recorded from 
the region of the dorsomedial nuclei: 
in records obtained’ under _ local 
anesthesia, these thalamic seizure dis- 
charges were followed by similar ones 
in the frontal leads. In schizophrenics 
previously submitted to repeated 
electroshocks, spike discharges 
peared in the EThG. Intravenous in- 
jection of 2% Tolserol produced a 
slight slowing of the EEG, and a much 
more pronounced depression and. 
slowing of the discharges recorded 
from the hypothalamus and the tectum 
mesencephali. 


The Significance of Low Calcium 
and High Potassium Content in Neo- 
plastic Tissue. R. P. peLonc, M. D. 
Dept. of Pathology, Univ. of Penna.). 
Numerous reports in the literature 
attest to a decreased calcium and in- 
reased potassium content of neoplastic 
tissue. It is the object of the present 
nvestigation to determine whether 
these alterations in ionic composition 
re specific for cancerous tissue, and 
herefore probably of fundamental im- 
ortance in the neoplastic state, or 
hether similar changes occur in any 

ipidly proliferating tissue and conse- 

uently are an expression merely of 
ipid growth. In order to check cation 

‘eterminations by the flame spectro- 
hotometer with chemical methods re- 
sorted by other workers, analyses were 
ade of 12 human colonic cancers and 
ne normal mucosas. The tumors con- 


tained 44% less calcium, 20% less 
sodium, and 60% more potassium than 
their normal mucosas. These values 
compare favorably with analyses of 
human colonic tumors made by chem- 
ical methods. Since calcium is reported 

be increased in hepatic cancer of 
rats as in human cancers, regenerat- 
ing rat liver was selected for analysis 
as a rapidly proliferating non-neo- 
plastic tissue. As compared with 
normal rat liver, the calcium and 
sodium contents were not significantly 
altered, but potassium was increased 
by an average of 11%. Similar changes 
have been reported in embryonic rat 
tissues. It is concluded -that the in- 
creased potassium content of cancers 
is at least in part an expression of 
rapid cell multiplication, but that the 
diminution in calcium is peculiar to 
cancer and is partially responsible for 
decreased mutual adhesiveness of 
cancer cells, a property that is ex- 
pressed in invasiveness by the cancer 
cells of the surrounding tissue. 


The D.O Dilution Space as a Meas- 
ure of Total Body Water and the 
Relation of Body Water to Body Size. 
James D. Harpy, M.D., and Davpn L. 
Draskix, M.D. (Harrison Dept. of 
Surgical Research and Dept. of Phys- 
iological Chemistry, Grad. School of 
Med., Univ. of Penna.). The objectives 
of this study were: (1) to determine 
total body water of man accurately 
with a view to the application of this 
measurement to physiological and 
clinical problems, and (2) to test the 
concept, proposed by Behnke’, that 
there must exist a relationship between 
total body water and body fat. 

Total body water was measured by 
means of ‘the accurate determination 
of the specific gravity? of water dis- 
tilled from plasma samples obtained 
following equilibration with body 
water of a definite volume of intra- 
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D.O (the heavy 
The extracellular 


venously injected 
isotope ot water)". 
fluid and plasma 


taneously 


“spaces” were simul- 
' y means ol 
sodium thiocyanate and the dye T-1824. 

These determinations were carried 


determined by 


out on 6 normal 
60.9 to 121 kg., tf normal women 
ranging from 53 to 86 kg., as well as 


men ranging trom 


and 


on 2 edematous cardiac patients. Our 
leanest normal male (60.9 kg.; 186 em. ) 
had 44.5 liters of water, or 73% of his 
body weight, whereas our fattest male 
(116 kg.; 175 cm.) had 48.3 liters, or 
only 42% of his body weight. Similar 
total body water-body mass correla- 
obtained in the normal 
female subjects, though all the values 
in the female appeared to be some- 
what than in males of corre- 
sponding weight. One of the edematous 


tions were 


lower 
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individuals had a total body water of 
19.8 liters, representing 73% of his 
actual weight and 84% of his estimated 
edema-free weight. 

It is concluded that total body wate1 
and body mass bear an inverse rela- 
tionship to each other. It is probable 
that plasma volume and extracellular 
fluid volume have similar relationships. 
The figure of 70% previously employed 
for total body water applies only to 
the abnormally lean, and is meaning- 
less without reference to body size and 
tvpe ot subject. Since 
the height, 


weight is mainly related to increase in 


subjects ot 


same increase in body 
body fat. the volume of the fluid spaces 
bears a reciprocal relationship to body 


fat content in agreement with Behnke’s 


theory. 
NCES 
198, 1941-42 
Biol. Chem., 122, 227, 1937-38 
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ine Oricin oF Mepicat Terms. By HENRY 
ALAN SKINNER, Prof. of Anatomy, Univ. of 
Western Ontario. Pp. 379. Balt.: Williams 
& Wilkins, 1949. Price, $7.00. 
\ VALUABLE effort to produce a “general 
reterence book of standard medical terms”, 


this book necessarily overlaps Pepper's “Med- 


cal Etymology” (Saunders) which appeared 


earlier in 1949. However, the approach is 
sufficiently different in the two books for 


them to supplement far more than to dupli- 
ite each other. Though Skinner's is a larger 
work, it appears to contain fewer items, which 
ire discussed in more detail than in Pepper's 
ork. As might be expected, a good half of 
e items are found in one and not in the 
ther. Obviously, anyone interested in termin- 
logy should have both available—under- 
raduate medical students, at whom Pepper's 
book is especially aimed, leaning more toward 
that one, the more leisurely, historically and 
holarly minded inclining more toward 
Skinners. Skinner's text is supported by a 
Bibliography of 105 numbered sources, which 
re not referred to in the text, and oddly 
nough are listed for the most part in order 
{ date of publication, thereby distinctly lim- 
i the usefulness of the list. The Author’s 
rivations and comments give ample evi- 
lence of the scholarship and easy, simple 
le that we look for in the better British 
riters ELK. 
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DIAGNOsis OF PANCREATIC Disease. By 
Louis Bauman, M.D., Formerly Ass’t Prof. 
f Clinical Medicine, Columbia Univ. Fore- 
vord by Atten O. Wuirrce, M.D. Pp. 74; 
0 figs. Phila.: J. B. Lippincott, 1949. Price, 
$5.00 
luis monograph contains a discussion of 
ne of the laboratory procedures and _ their 
fulness in the study of pancreatic disease. 
luded are: the determination of concen- 
tion of pancreatic enzymes in separately 
rated duodenal juice following the injec- 
of mecholyl; the determination of the 
| fat content of stools on a standard diet, 
the determination of serum amylase. Over 
{ the space is devoted to case reports and 
les 
lhe booklet, though interesting as a record 
he Author’s experiences, would have been 
valuable had he included techniques 
values for the determination. of the 
unt of total, neutral and split fat in the 
ls in pancreatic disease and other con- 
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ditions which are associated with steatorrhea. 
Other omissions include: a list of foods to 
use before stools are collected for fat analysis; 
a discussion of glucose tolerance in pancreatic 
disease; serum lipase determination; the unit 
of mecholyl used subcutaneously, and the 
chemical techniques used in amylase, 
protease and lipase tests of duodenal speci- 


mens. T.M. 


AUTOBIOGRAPHY OF Dr. Rosperr MEYER 
(1864-1947). With a memoir by Emit 
Novak, M.D. Pp. 126. New York: Henry 
Schuman, 1949. Price, $2.50. 

Tus book contains the informal rem- 
iniscences of a distinguished German _path- 
ologist. He includes a brief account of his 
many investigations in the field of gynecologic 
pathology which are important studies of 
pathologic conditions interpreted on the basis 
of a thorough knowledge of embryology. It 
will be of special interest to those working 
in this field and to his many former students 


and colleagues. 1.Z. 


Tue 1949 Year Book or Mepicine. Edited 
by Paut B. Berson, M.D., et al. Pp. 831; 
139 ills. Chicago: Year Book Publishers, 
1949. Price, $4.50. 

Tuts leader of the 15 Practical Medicine 
Year Books offers a detailed and apparently 
well selected account of the progress of In- 
ternal Medicine during the past academic 
vear. Its 6 distinguished editors—all Professors 
of Medicine—treat the subject under the head- 
ings: Infections, The Chest, The Blood and 
Bloodforming Organs and the Kidney, The 
Heart and Blood Vessels, The Digestive Sys- 
tem. Anyone in doubt as to whether he can 
profit by even occasional dips into the volume 
should at least read the 20 provocative quiz 
questions on the cover. Subjects and authors 
may easily be reached through the Indexes 
(19 and 11 pages, respectively ). E.K. 


BLAKIsTON Ss New Govutp DicTIon- 

ary. Edited by Haro-p WELLINGTON JONES, 
M.D., Former Director Army Medical Li- 
brary, NormManp L. Hoerr, M.D., Ph.D., 
Prof. of Anatomy, Western Reserve Univ., 
and Artuur Osor, Ph.D., Prof. of Chem- 
istry, Phila. Coll. of Pharmacy and Science. 
Pp. 1294; 252 ills, 129 in color. Phila.: 
Blakiston, 1949. Price, $8.50 (thin paper 
ed., $10.75, de luxe ed., $13.50). 
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lHis latest medical dictionary may be said 
to justify its title of “New Gould”, not only 
because of the many new terms introduced 
the appearance of the old Gould 
(1941), but also as the first to be compiled 
by several editors with the help of an editorial 
board and the cooperation of numerous con- 
tributors. “It is the first to combine a system 
of modern phonetic respelling with syllabifi 
cation, to give alternate pronunciations or to 
reference from definitions to illustra- 
tions.” Dr. Fishbein, the Editorial Consultant, 
comments that it represents the first medical 
dictionary built around a university faculty. 
On the whole, however, it seems that “Gould’s 
Medical Dictionary, Sixth Edition” 
have been a simpler, more accurate 
preferable designation for the new work. 

Though the thicker paper of the volume 
in hand makes it larger and heavier than 
the old 5th edition, it surprisingly contains 
only 1294 pages (of which 137 are devoted 
to tables), compared to 1528 pages (with 
39 pp. of tables) in the old 5th edition. The 
pages of each volume contain approximately 
the same number of lines and letters per 
line, but the new book is distinctly easier on 
the eye, even with its slightly smaller type, 
because of the whiter, more opaque paper, 
richer leading and the heavier boldness of the 
bold face type. Biographical items appear on 
every page, presumably included as_ being 
in most “currently part of the lan- 
medicine.” As these cannot ade- 
quately, however, take the plac e of a medico- 
biographical dictionary, it is questionabl 
whether the space they occupy could not 
have been better used for some of the many 
5th edition items omitted here, presumably 
for lack of room. The same 


since 


cross 


would 
and 


cases 


guage of 


might be said 
for many of the tables, which, however, ar 
made more easily available by indexes on pp 
xvii and 1157. 

All in all, the book is a notable contribu 
tion to medical lexicography that should set 
the pace for many years. E.K 


PATHOLOGY AND SURGERY OF 
EASE. By JosepH L. DeCourcy, M.D., and 
Cornetius B. DeCourcy, M.D., DeCourcy 
Clinic, Cincinnati, Ohio. Pp. 476; 94 ills 
Springfield, Ill.: Charles C 1949 
Price, $10.00. 


Tus is an excellent, inclusive and critical 
review of the present status of knowledge 


Tuyrow Dis 


The mas, 


regarding the thyroid gland, including its ° 


anatomy, pathology, physiology, embryology, 
and the clinical manifestations and manage- 
ment of its disorders. The Authors speak 
authoritatively from a personal experience of 
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25 vears, including a series of over 15,000 


operations upon the thyroid 
The etiology of thyrotoxicosis is discussed 
in detail the 


thyrotoxicosis is probably dependent upon a 


conclusion being reached that 


disturbance of the autonomic nervous system, 
influenced by infection, the psyche and un 
known thyrogens. The diffuse toxic goiter is 
thought to differ in its etiology from the 
nodular toxic goiter. Exophthalmos and car 
thought to appear in 
varying degree, dependent’ upon as yet un 


diac irregularities are 
recognized variations in autonomic imbalance 
The conclusions expressed are admittedly in 
the realm of speculation, but represent the 
held by workers with 
in this field. 

The 2 recent major developments in ther 


consensus of opinion 


considerabk expe rience 
apy, the thiouracil derivatives and the radio 
active isotopes of iodine, are discussed with 
relation to theory of action and to their place 
in therapy Prope r recognition is given to the 
necessity for iodine therapy, and to the as 
yet incomplete knowledge concerning harm 
ful effects of the 
vital 
the possibility of carcinogenesis IR 


newer agents upon such 


tissues as the pituitary gland, and t 


AppLiep ANATOMY. By Sin FrReEbD 
ERICK TREVES. Revised by LAMBERT ROGERS 
M.Sc., Prof. of Surgery, Univ. of Wales. 11th 
ed. Pp. 560; 192 ills., 66 in color. Phila 
Lea & Febiger, 1948. Price, $6.00 

luis valuable book provides a worthwhilk 
review for the student of surgery and for th« 

not wit! 
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practising physician Its concern is 
but the significant 
anatomical landmarks involved. The presenta 


surgical problems with 


tion is clear, succinct and idequate G.R 


THE ADRENAL GLAND. By FRANK A. HAR? 
MAN, Ph.D., Research Prof. of Physiolog, 
and KATHARINE BROWNELL, Ph.D., Instruc 
tor in Physiology, Ohio State Univ. Pp. 581 
72 ills. Phila.: Lea & Febiger, 1949. Pric 
$12.00 

Tue Authors have been studying tl 
adrenal gland for the last twenty years 
more, that is, for the whole of the “extract 


era”, and so convey the broad viewpoint of 


The historical bac 
ground of the various topics is well give 
and the comparative anatomy and physiolo 
is a valuable aspect of the book. The che 
istry of the medulla and cortex is_ bri 
given. The physiological effects are emp! 
sized and presented at length and in a 
systematic manner. There are chapters 00 
the clinical states of hypofunction and 


seasoned investigators. 
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nypertunction of the adrenals which permit 
correlation of the information derived from 
clinical as well as experimental sources. 

In places, the citation of many references 
is made, perhaps necessarily, without the 
evaluation which the less experienced reader 
needs. In addition, the usual difficulty of 
the monograph in an active field is observed, 
namely, certain recent studies such as the 
use of the eosinophil count, work on 
norepinephrine, and the role of the adrenals 
in arthritis could not be included. 

The Authors have had the wisdom to avoid 
oversimplified explanations of adrenal physi- 
ology and have contributed sound comment 
on the many problems which remain. As a 
well-written digest of more than 3000 articles 
in the field, this volume may be unhesitat- 
ingly recommended as a_ superb reference 


work F.L. 


STOMACH DISEASE AS DIAGNOSED By GASTRO- 

scory. By Eppy D. Patmer, M.D., Formerly 
Chief, Gastrointestinal Section, Walter Reed 
General Hospital. Pp. 200; 53 ills. (56 
color plates). Phila.: Lea & Febiger, 1949. 
Price, $8.50. 

luis book is excellent. The Author has 
collected a number of interesting conditions 
in the stomach and has presented them in a 
iasterful way. The Author very properly 
tates that this book is not to teach one 
how to do gastroscopy, but he does indicate 
the conditions in which gastroscopy would be 
helpful and there is a wee correlation 
between the roentgenograms and gastroscopic 
findings. The book is highly recommended to 
linicians and radiologists interested in the 
rastro-intestinal tract. 

The book is beautifully illustrated with 
olor plates, roentgenograms, drawings and 
iicrophotographs. The publishers are to be 
ongratulated on the excellence of the con- 
truction of the book, the readable print and 
he good illustrations. E.P. 


EDIGREES OF Necro Famers. By R. Ruc- 
Les Gates, Emeritus Prof. of 
Botany, Univ. of London; Research Fellow 
n Biology, Harvard. Pp. 267; 245° ills. 
Phila.: Blakiston, 1949. Price, $5.50. 

Tre Author offers 200 pedigrees of Negro 
imilies in the U.S., Canada, West Indies, 
nd British Guiana. Race-cross data are 
icluded involving Whites, Amerinds, Chi- 
ese, Hawaiians and others. It is not quite 
ear if the Author has gathered these pedi- 
ees personally; on p. v he mentions “all 
hose who have contributed to these pedi- 
ees’, and on p. 5 refers to “taken di- 


rectly from student papers.” It is assumed 
that all data have been carefully checked 
by him. He concludes “that inheritance in 
the Negro race is nowise different from that 
in other races.” 

The pedigrees cover a wide range ot 
conditions: color blindness, myopia, strabis- 
mus, cataract, deafness; albinism, ectodermal 
dysplasia, onychogryposis, moles, freckles, 
white forelock, early graying, heavy eyebrows, 
chest hair, baldness, dental defects; poly- 
dactyly, syndactyly, brachyphalangy, * toe 
length, cartilaginous dyschondroplasia; micro- 
stomia, hypospadias, hernia, piles, twins and 
twinning; hemophilia, blood groups, allergy, 
asthma, migraine, early menarche, cancer, 
tuberculosis; musical and artistic abilities, 
violent temper, taste-blindness, left-handed- 
ness, ambidexterity; epilepsy, feeble-minded- 
ness, Huntington’s chorea, schizophrenia, 
manic-depressive insanity, Mongolian idiocy; 
stature, dwarfing, size, corpule nee. There are 
also traits of racial inheritance: head form 
(brachycephaly), hair color and form, skin 
color. 

Of special interest is the conclusion that 
polydactyly “is generally dominant in Negroes 
as in whites For skin color it is sug- 
gested that RST makes for black skin, rs f 
for white skin. There are numerous pedi- 
grees and photographs. The volume is a useful 
contribution to Negro phenotypes. W.K. 


PHARMACOLOGY AND TOXICOLOGY OF URAN- 
1uM Compounps. Edited by Cart Vorectiin, 
Ph.D., Formerly Chief, Division of Pharm- 
acology, National Institutes of Health, and 
Harotp C. Hopce, Ph.D., Prof. of Pharm- 
acology and Toxicology, Univ. of Rochester. 
In 2 vols. Pp. 1084; illustrated. New York: 
McGraw-Hill, 1949. Price, $10.00. 

Tus volume, a cooperative report by num- 
erous investigators, is divided into 2 parts 
which are separately bound. The material 
presented is invaluable as a complete and 
detailed historical record of the scientific 
activities of those whose common goal was 
the investigation of the toxic properties of 
materials used for the production of atomic 
energy during the recent war. It is likewise 
a valuable source of reference for those 
particularly interested and well versed in 
atomic studies. However, for the majority of 
physicians it is definitely of limited value. 
Too much emphasis has been placed on meth- 
ods and techniques and not enough on 
adequate interpretations of these procedures 
and the significance of the results obtained. 
As a scientific presentation it is very com- 
plete but too lengthy and repetitious. The 
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background of chemistry and nuclear physics 
as included is interesting but more detailed 
than for a pharmacological pres 
entation. Despite the limited scope of th 
book, it is a valuabk 
erence library. 


necessary 


any ret 


addition to 


SURFACE AND RADIOLOGICAL ANATOMY. By 
By A. B. AppLeron, M.D., Prot. of Anatomy, 
Univ. of London, W. ]. Hamitron, M.D., 
St.. Bartholomew’s, and G. Simon, M.D., St. 
Bartholomew's. 3d ed. Pp. 332; 390 ills. 
Balt.: Williams & Wilkins, 1949. Price, 
59.00, 

DHE 
this 


Authors are to be congratulated on 
third edition. Many of the points of 
interest to the clinical radiologist are included; 
and from the standpoint of the medical stu- 
dent, the Reviewer believes this book is the 
best correlation of the roentgen 
available in book form. 

It is to be hoped that future editions will 
include 


aspects ot 
anatomy 


an increased number of angiocardio 
grams, phlebograms and arteriograms of th 
brain, kidney and extremities. It is likewis« 
believed that one could make more use of 
demonstrations of 
abdominal organs and perirenal insufflation 
for the kidneys. It is believed that urethro- 
grams and opaque studies of the nasolacrimal 
duct would provide information for the medi- 
cal students. Although the injection of air in 
the outer 


pheumoperitoneum in 


used very 
much, it is readily demonstrated on the roent- 


coats of the eve is not 
genogram and often assists in demonstrating 
whether a foreign body is within or without 
the eye. Pneumoencephalograms would _pro- 
vide information about the subarachnoid path 
ways. 

The Reviewer also believes that illustrations 
of joints in various positions would be helpful. 
The medical student often does not know 
what a lateral view of the hip looks like or an 
oblique view of the knee joint. Methods of 
mensuration would be most helpful. 

In making the above suggestions the Re- 
viewer not wish to detract from this 
excellent book. It is the type of book that 
should be on the bookshelf of every 
student, surgeon and radiologist. 

The publishers are to be congratulated on 
the excellence of the printing and the illus- 
trations. E. P. 


dc CS 


medical 


DescripTiIvE ATLAS OF RADIOGRAPHS. By A 
P. BERTWISTLE, M. B., Ch. B. (Edin.). 7th 
ed. pp. 622; 980 ills. St. Louis: C. V. Mosby, 
1949. Price, $16.00. 

[HE Reviewer finds himself in 
because it is stated in 


a dilemma 
the introduction that 


REVIEWS 


AND NOTICES 


a clinician for clin 
Yet, studying the book, one gets the 


that a amount of 
radiole nal al know ledge is necessary if one is 


this book is written “by 
icians. 
impression considerable 
to learn much from the illustrations 

Unfortunately, the 
tives number of 


illustrations are 
them do not show 
the pathologic il changes well. Where dia- 
grams are used they are very helpful 

The “Milestones in Radio- 
Diagnosis’, although not complete, is very 
value to the 
much more interesting 


posi- 
and a 


section on 


interesting but one doubts its 


clinician. It would be 
to the radiologist 

Che Authors 
illustrated 
the diagnosis in many of 
be readily 


have an excellent 


throughout — the 


group ol 
book but 
Cases could 


an ¢ rien ed 


Cases 
these 
missed even by 


radiologist because many of the illustrations 


are poor and there are no lines pointing to 


the area of involvement. The 
to illustrate — th 


book doe S serve 


tremendous number of 


lesions that can be demonstrated radiolog 
ically 

The printing is good and the construction 
of the book is satisfactory E.P 


TEXTBOOK OF OpuHTHALMOLoGy. Vol. IV. Tut 


NEUROLOGY OF Vision, Moror AND OPTICAI 
ANOMALIES. By Str W. Stewart 
Evper, Surgeon Oculist to H.M. the King 
Pp. 4627; 1081 ills. (71 in color). St. Louis 
C. V. Mosby, 1949. Price, $20.00 


Prue fourth volume of this magnificent work 


covers the neurology of the eve. The subject 
Is approa hed from an anatomical basis in the 
following order: 1, the visual pathways; 

higher visual centers and other 
associated disorders: 
pupillary 


motility, 


diseases of the 
inomalies of — the 
ocular 


pathways; 4, anomalies of 


including comitant squint and _ its 
sensory phenomena; 5, the last section deals 
with the optical anomalies of the eye and 
pres¢ ribing glasses. 


The book 


ards set by 


maintains the high stand 
the and is 

the most complete text on 
ophthalmic subjects in the English literature 
The 4 volumes should be in any library in 
which the diseases of the eye are considered 


F.A. 


Sallie 
prev ious volumes 


unquestionably 


A TEXTBOOK OF NEUROPATHOLOGY. By BEN 
W. Licutrenstern, M.D., Assoc. Prof. of 
Neurology, Univ. of Illinois Coll. of Med 
icine. Pp. 474; 282 figs. Phila: W. B 
Saunders, 1949. Price, $9.50. 

Tuts book has 2 assets, good illustration 
gross and microscopical, sometimes showin 


the same slide stained with 2 methods, an 


BOOK REVIEWS AND NOTICES 115 


1 good reference list at the end of each 
chapter. It is written by a neurologist for 
neurologically interested students with em- 
phasis on the pathological changes. Hence, 
the clinical signs and the course of the 
disease, and in the case of intections a bac- 
teriological or protozoological discussion, pre- 
cede the description of the neuropathological 
changes, This plan finds its expression in 
the subtitle of the book (“With Clinical, Ana- 
tomical and ‘Technical Supplements”) rather 
than in the main title. The text attempts 
completeness. The first 50 pages deal with 
the general pathology of the nervous system, 
followed by an extensive description of the 
various diseases even including rare forms 
\ supplemental chapter on neuroanatomy is 
ulded, another explains clinical terms 
neurological, syndromes. neuropath 


tical routine technique of 30 pages con- 


ludes the book F.L. 


NEW BOOKS 


Die Erkrankungen des Darmes. Von Waren 
Zweie (London), Prof. Univ. Wien. Pp 
253. Stuttgart: Georg Thieme Verlag ( New 
York: Grune & Stratton), 1949. Price, 


86.75 


Darmbrand. Enteritis Necroticans. Vox K 
ITANSEN, E. JECKELN, ]. Jocuis, A. Lezivs 
H. Meyer-Burcporrr, and F. Scntrz. Pp 
212: 103 ills. Stuttgart: Georg Thieme 
Verlag (New York: Grune & Stratton), 
1949, Price $7.50. 


nfiihrung in die Innere Medizin. Vox Dn 
Junius Univ. Gottingen. Pp 
608; 73 ills. Stuttgart: Georg Thieme 
Verlag (New York: Grune & Stratton 


1949. Price, $7.25. 


line Abstracts and Reviews. Vol. 1, No. 1 
By lodine Fellowship at Mellon Institute 
Pp. 26. New York: Iodine Educational 
Bureau, 1949. Distributed gratis. 
SuMMAnties of scientific and technical litera- 
re relating to the uses of iodine and its com- 
uunds in chemistry and in the industries. From 
ne to time there will be presented reviews of 
ecific phases of the chemistry and technology 
f iodine.” Foreword. ) 
gnostische und Therapeutische FEingriffe 
les Internisten. Von Dr. Mev. EBERHARD 
KEGENBOGEN. Pp. 262; 28 ills. Stuttgart: 
Georg Thieme Verlag (New York: Grune & 
Stratton), 1949. Price, $4.50. 
In this technique book the Author covers a wide 
nge of diagnostic and therapeutic procedures, 
ving in detail the preparation of the patient 
d of the necessary equipment, the method of 
rocedure, the complications and contraindications 
runs the gamut from such simple thimgs as 
nipuncture and infusions to such specialized 


studies as gastroscopy and cystoscopy. Though it 
provides a good source of information for one 
versed in German, most doctors will find the 
same information more readily available in one 
of the various books of this type published in 


English. H.H. 


Therapeutische Chemie. Vox Pror. Dr. THe 
opork WAGNER-JAUREGG. Pp. 272. Bern: 
Hans Huber (New York: Grune & Strat- 
ton), 1949. Price, geb. S.fr. 37.50; brosch. 
S.tr. 35.50. 

luis new compilation of the chemical com- 
pounds for the prevention and cure of infections 
is a storehouse of information for the interested 
reader. Its contents embrace discussions of anti- 
septics, chemotherapeutic agents and antibiotics. 
Although but little space is devoted to each topic 
one is impressed by the extent and the up-to- 
dateness of the field covered. H.B. 


Review of Dentistry. By J]. T. Ginn, B.S., 
D.D.S., Univ. of Tennessee. Pp. 810. St. 
Louis: C. V. Mosby Co., 1949. Price, $5.75. 

[nt purpose of this book, as stated in the pre- 
face, is “first, to serve as a concise yet compre- 
hensive, authoritative guide for those preparing 
for State and National Board Examinations; 
second, to serve as a handbook and a ready 
reference book for the busy general practitioner.” 
Actually, the first is its chief purpose. The Author 
holds professorships of Operative Dentistry and 
Oral Medicine, and there is an imposing list 
of consultants. 

While there is great demand for such collec- 
tions of questions and answers, much of this 
factual data is not worth remembering, some is 
contradictory and some is patently inaccurate. 
Competent and conscientious students would do 
well to review their standard texts in preparation 
for State and National Board Examinations. P.B. 


Medical Clinics of North America, Mayo 
Clinic Number, Symposium on Gastro- 
intestinal Conditions, pp. 923-1210, Phila.: 
W. B. Saunders, July 1949. Price, $15.00 
a vear. 

Tne title of this number is a misnomer as only 
19 of 273 pages and 5 of 20 articles are devoted 
to topics dealing with Gastroenterology. In a 
symposium on Gastro-intestinal Conditions one 
would expect to find some discussion at least of 
the ulcer problem or perhaps of regional ileitis. 
These are lacking. To be sure, one of the articles 
does relate the experience of the Author (Dr. 

Bargen) in therapy of ulcerative colitis with a new 

sulfonamide (Salazopyrin). Attention should also 

be called to the paper on “Relapsing Pancreatitis’’, 
which is brief but thorough. The remainder of 
the volume contains a variety of articles ranging 
from “‘Headache” to “Hydrotherapy for Psychiatric 

Patients”, some of which will undoubtedly be of 

interest to the general practitioner and_ the 

internist. ‘ R.H. 


Medizinische Klinik. Von Pror. Dr. Fernt- 
NAND Horr. Pp. 467; 74 ills. Stuttgart: 
Georg Thieme Verlag (New York: Grune 
& Stratton), 1949. Price, $9.00. 

Case reports form the basis for these essays 
on the pathogenesis of many common and some 
rare diseases. These include such diverse prob- 
lems as diabetes mellitus, eosinophilic infiltration 
of the lung, and “smokers cachexia.” The manu- 
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Cynaect »wical 


German-English 


BOOK 


1945 but because of the 
post war conditions in Germany was not published 
until 1948. It was the that 
this book col 


script was completed in 


intention of the author 


stimulate his war-diverted medical 


leagues to a more basic approac h to. internal 
medicine. It was not intended to serve as a text 
book F.D 


Histology. By  JosePHINt 
M.A. D.M. (Oxtord). Pp. 242; 
162 ills. New York: Grune & Stratton. 1949 
Price, $6.50. 

A GUIDE to 
essentials of 


BARNES, 


the student learning or reviewing 
gynecological this textbook 
large, clear, photomicrographs of most 
histologically demonstrable 
tissues of the female 
photograph exemplifies the 
of particular 


histology, 
is based on 
of the 
normal 


and the 
tract Each 
characteristics 


diseases 
genital 
essential 
and is 


tissue accompanied by a 


G.H., Jr 


concise, correlating description 


Medical Dictionary. By ¥ 
S. SCHOENEWALD, M.D., Berlin. Introduc 
tion by Joun Astor, Prof. of Physiology 
Univ. of London. Pp. 241. Phila.: Blakiston 
1949. Price, $8.50. 


Tuts scholarly and reliable “phrase dictionary’ 
will be useful, even to those with a good knowl 
edge of German, dealing as it does largely with 
words that have acquired a special meaning in 
medical use. They are also clarified by giving 
typical examples. Like all such works it has t 
be used to be appreciated E.K 

Die Lungentuberkulose. Vox Pror. Dr. Men. 
H. Gisset, und Dr. mMep. P.G 
ScuMipt. Pp. 264; 150 ills. Stuttgart 
Georg Thieme Verlag (New York: Grun 
& Stratton, 1949). Price, $8.00. 

His is a very complete and satisfactory discus 


sion ot mode m concepts conceTning 
While suitable for the 
medical student, its 
those specificalls interested in 
chest. The differential pul- 
lesions is well presented throughout. Com- 
paratively little space is devoted to the 
of streptomycin. A particularly desirable feature of 
the book consists of 41 pages covering the bac- 
teriological, pathological, histological and roentgen- 
aspects of the 


pulmonary 


tuberculosis general prac- 


should 


diseases 


titioner or 
he for 
of the 


monary 


greatest use 
diagnosis of 


discussion 


ological disease 


NEW EDITIONS 


Text-hook of Pharmacognosy. By Grorcr 
Epwarp TrREASE, B. Pharm., Univ. of Not- 
tingham. 5th ed. Pp. 811; 276 figs. Balt.: 
Williams & Wilkins, 1949. Price, $8.00. 
‘Tus hook, first 1934, 
signed to cover the requirements in pharmacognos\ 
of students reading for pharmaceutical 
tions in English-speaking countries.’ 


Synopsis of Medicine. By Sim Henry 
LerHeBY Tipy, London. 9th ed. Pp. 1248 


published in was de- 


examina 
most 


Balt.: Williams & Wilkins, 1949. Price 
$7.50. 

NrnE editions rather strongly imply usefulness 
This one includes “discoveries and investigations 


invoked by the 
lished in 1945 


War”: the 8th edition was pub 


REVIEWS AND 


NOTICES 


Bentley's Text-book of Pharmaceutics. Re- 
viseD by Davis, B.Sc., Ph.D 


(Lond. ), with M. W. Parrrince, B.Pharm, 


and A. I. Roprnson, Ph.C. 5th ed. Pp 
1100: 307 ills. Balt.: Williams & Wilkins 
1949. Price, $7.50. 


ANOTHER British edition that continues to supply 
a demand 


Periodontia. By Henry M. D.M.D 
Consultant, Army Institute of Pathology 
2d ed. Pp. 611; 488 ills., 18 in color. St 
Louis: C. V. Mosby, 1949. Price, $12.50 


Tunis edition is rearranged considerably 
larger than the first. The author was in charg 
of the Registry of Oral Pathology at the Army 
Institute of Pathology during much of World 
War Il. He is well trained in pathology and in 
addition, has had wide experience in _ private 
practice 

The book reviews the anatomy, histology, physi 
vlogy and pathology of the periodontal tissues and 


discusses the etiology of periodontal diseases as 


well as their diagnosis and treatment. In addition 
there are chapters on necrotizing ulcerative gingi 
vitis (Vincent's disease), and on other diseases of 
the oral cavity P.B 


Lehrbuch der Haut- und Geschlechts-Krank 
heiten. Von Dr. WattTHER SCHONFELD 
Heidelberg, 5th ed. Pp 158; 179 ills. (16 
in color). Stuttgart: Georg Thieme Verlag 

New York: Grune & Stratton), 1949 

Price, $7.25 


nts is a completely revised and largely rewrit 


ten version of Schénfeld’s text. It contains 25 
new black and white and 16 colored illustrations 
In addition to the discussion of skin diseases 
there is fairly extensive presentation of syphili 


with brief expositions on chancroid 
lymphogranuloma inguinale and granuloma vener 
The index contains both topics and name 
of authors. Although the excellently illustrate: 
text is written in easily-read German on pap+ 
quality, the classification of the ski 
tend to be a little artificia 
grouped on the basis of thei: 
are in the same division be 
known causes; a 3d group 

their characteristics, and 

same category by distrii 
feature of this 5-pa 

summary. H.B 


and gonorrhea 


eum 


of good 
diseases employed 
Some 
appearance, 
cause they 
collected 
Ath is in the 

tion. novel 
historical 


diseases are 
others 
have 
because of 
virtue of 
book is a 


Grundriss der Allgemeinen Zoologie. Vo 
ALFRED Kiinn. 10th ed. Pp. 281; 223 ill 
Stuttgart: Georg Thieme Verlag (Ne 
York: Grune & Stratton, 1949). Price, $5.5 


Tue Author of this book is a well known G: 
man zoologist. The present edition is well p 
pared with a part-reorganization of the evolut 


laws of genetics, | 


of animals. It describes the 
the new genetics theory of Lysenko is not m 
tioned. It would be _ interesting to know 

Author’s opinion of Lysenko’s revolutionary vie 
The illustrations are well chosen and easily und 
stood. Students and practitioners of medicine 
veterinary and zoologists, will find 

hook a good compendium of general zoology 
rE 


medicine, 


